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NE OF the most striking characteristics of mortality from arteriosclerotic 

heart disease, including coronary disease, is its high frequency among males. 
During 1949, in New York State, the male death rate from arteriosclerotic heart 
disease, including coronary disease, was 64.6 per cent higher than the female 
rate.!. To illustrate this difference, the logarithms of the age-sex-specific death 
rates are presented in Fig. 1. This reveals that the rate of increase in the death 
rate for men is greater than for women up to about 40 to 45 years of age; after 
this age the rate of increase of incidence among men is diminished. The female 
death rate appears to increase uniformly until about 60 years of age, at which 
time there is a slight change in slope; at about 75 to 85 years of age, it closely 
approximates the male rate. Thus, the difference between male and female 
mortality from arteriosclerotic heart disease varies over the life span as can be 
seen in the tabulated data. 
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Age-specific death rates from arteriosclerotic heart disease 
(including coronary disease), New York State, 1949. 


These changes in the relationship of the male and female rates may be 
interpreted as a manifestation of the influence of endocrine factors. Thus, the 
change in the male-female ratio at about 45 years of age may reflect the fact 
that at this period of life, males tend to become less ‘‘masculine’’ (endocrinologi- 
cally speaking), whereas females tend to become less ‘‘feminine.’’ A more specific 
inference that could be derived from these relationships would be that androgens 
predispose to, and estrogens protect against, arteriosclerotic heart disease. Such 
an inference would lead one to expect that female patients with coronary artery 
disease would be more masculine than women in general. 

The best method of evaluating such an hypothesis would be by biochemical 
determinations of the endocrine profile of samples of coronary disease patients 
and normal women. Because of the difficulties of such an approach, we thought 
that a first approximation to such endocrine differences could be obtained by a 
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study of menstrual and pregnancy patterns of patients with coronary artery 
disease. The preliminary results appeared sufficiently interesting to warrant 
reporting. 

Additional justification for such an approach lay in the demonstration by 
Pick and co-workers? that administration of estrogen to cholesterol-fed chicks 
inhibited the development of coronary atherosclerosis. Further, Vaux and 
Rakoff®? had shown that serum estrogen levels were lower in women who were 
habitual aborters than in normal controls. Also, Lilienfeld‘ had reported that 
female patients with cancers of nonsexual sites more common to men have more 
abortions than female patients with nonsexual site cancers that are equally com- 
mon among men or more frequent among women. The age-specific incidence 
patterns of these types of cancers are similar to those observed in arteriosclerotic 


heart disease. 


METHOD OF STUDY 


The present study was carried out by comparing the menstrual, marital, 
and pregnancy histories of a selected group of female patients who had survived 
one or more myocardial infarctions with a group of paired controls. The patients 
were obtained by searching records of admissions during the period from Jan. 1, 
1950, to June 30, 1955, to the Buffalo General Hospital, the E. J. Meyer Memorial 
Hospital, and the Sisters of Charity Hospital. To be included in the study, a 
patient had to have a characteristic history of myocardial infarction, positive 


electrocardiographic findings, and had to survive to the date of interview; the 
first 50 such patients made up the study population. For each patient, a paired 
control was selected by canvassing houses within a block of the patient’s resi- 
dence until a female person was located whose age was within 10 years of the age 
of the patient. If the interviewer was unable to obtain a paired control on the 
patient’s block, he determined by inspection the most similar adjacent block and 
proceeded to canvass it until a suitable control was found. When no one was 
home to answer the interviewer's call, the house was omitted. In only three 
instances did a suitable control refuse to cooperate with the interviewer. Corner 
houses were not canvassed for controls unless the patient’s residence was a corner 
house. Both patients and paired controls were interviewed by the same person 
(M. A. S.) who necessarily knew which respondents were cases and which were 
controls. Data obtained from patients and controls were recorded on a standard- 
ized questionnaire. All interviews were carried out during July and August, 
1955. The limitations of the methods used in selecting the control group will 
be discussed later. 

In Tables I and II certain characteristics of the patients and paired controls 
are presented. We note that the control group is very similar to the patients 
with respect to age at interview, age of menarche, age of menopause, age at first 
marriage, total years married, and religious affiliation. The patients and paired 
controls are probably similar with regard to income status because of the method 
of selection. The series included two nonwhite pairs. 

During 1956, subsequent to the collection of data for the 50 patients and 
their matched controls, a 1-in-75 probability sample of the Buffalo and suburban 
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PABLE I. SrLecreD CHARACTERISTICS OF PATIENTS WitH MYOCARDIAL INFARCTION AND 
THEIR PAIRED CONTROLS 


PATIENTS* PAIRED CONTROLSTt 


CHARACTERISTIC 
MEAN STD. DE\ MEAN STD. DEV. 
(YEARS (YEARS) (YEARS) (YEARS) 


61.9 
i Sa 
46.8 
22-9 
32.9 


oun — 


\ge at interview 
\ge of menarche 
\ge at menopause} 
Age at marriage 
Potal vears married 


Noe Aw 
SD © bo bo 


*Five patients never married 
+Four controls never married. 
tThree patients, eight contre!s had not passed menopause 


PABLE IT. RELIGION OF PATIENTS WitH MYOCARDIAL INFARCTION AND THEIR PAIRED CONTROLS 


NUMBER OF NUMBER OF 
RELIGION PATIENTS PAIRED CONTROLS 


Protestant 
Catholic 
Jewish 


Not stated 


Total 


addresses was selected for another purpose by one of us (A.M.L.). The purposes 
for and methods of selection of this sample and the results will be reported sepa- 
rately. From this sample population, information was obtained concerning 
characteristics of interest in the present study, and it became possible to compare 
the patients and the paired controls with an additional control group. These 
controls were obtained from the probability sample by first classifying the 50 
patients with myocardial infarction by 5-year age groups and census tract of 
residence and then selecting all females from the probability sample who matched 
the age-census tract subgroups specified for the patients. This resulted in a 
control group of 149 females. However, the numbers of controls generated in 
this way were different for the various age-census tract subgroups. To compare 
the probability sample control with the other groups it was necessary to make 
appropriate statistical adjustments to take into account the unequal numbers; 
these will be described as the data are presented. The availability of two con- 
trol groups, independently derived and observed, lends additional confidence to 
the findings reported here. 
RESULTS 


Reproductive Patterns.—The analysis of the reproductive patterns consisted 


of a comparison of the patients and the two control groups with regard to preg- 


nancies, live births, stillbirths, and abortions; the results are presented in Table 
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If. Comparison of the patients with the paired controls indicates that there 
were more total pregnancies among patients than among the controls with a 
probability level approaching significance (P = 0.07). When the pregnancies 
are broken down into the various components, only the excess abortions are 
statistically significant (P < 0.01). 

The comparison of fertility experience for the patients and 147 probability 
sample controls, matched by age and social quartile of residence, is also shown 
in Table IIIf. Quartiles were formed by ranking tracts according to median 
monthly rental as determined in the 1950 population census. An additional 
grouping was formed for the suburban areas with patients and controls. When 
this had been done, 18 comparisons were possible (5 geographic areas of which 
3 contained 4 10-year age groups and 2 contained 3 10-year age groupings). 
Since the number of patients and controls were different in each comparison, the 
differences in means were weighted, using a weighting factor suggested by Yates.* 

ni; X Ne 
This weighting factor, , is inversely proportional to the squares of the 
n; + ne 
standard errors of the differences in means. Analysis of these data indicated 
that the patients had a statistically significant excess of total pregnancies (P < 
0.01); when total pregnancies were subdivided into its components, only the 
abortion excess was statistically significant (P < 0.01). 

Since the excess occurrence of abortions among patients may be a result of 
a larger number of abortions among a relatively small number of individuals, 
we have examined the data in this regard. Table IV shows that 50 per cent of 
patients experienced one or more abortions while only 24 per cent of paired con- 
trols experienced abortions. This difference is statistically significant (P < 0.01) 
and indicates that the risk of having one or more abortions is significantly greater 
among cases without regard to the total number of abortions. Table IV also 
shows the distribution of the number of abortions among the patients and paired 
controls. It is of interest that the average number of abortions among patients 
with one or more abortions was 2.5 while among paired controls it was 2.1. 

Because of the possible influence of birth order on abortion frequency, we 
thought it desirable to analyze the data from this viewpoint to determine if 
differences in birth order distribution between patients and controls might be a 
possible cause of the observed result. The data are presented in Table V and 
we note that patients exceeded the paired controls in abortion frequency at every 
birth order. 

In order to compare the pregnancy and abortion experience of the patients 
and their paired controls more comprehensively and to eliminate any possibility 
that the differences noted above might have been due to differences in the in- 
dividual’s age at the time of the pregnancies, age-specific pregnancy and abortion 


frequencies based on the person-years during which a person was at risk of 


pregnancy were determined. The person-years were computed for each age group 
by accumulating the number of years of married menstrual life for each case 
and control during the age span and then subtracting 34 of a year for each preg- 
nancy and stillbirth recorded during the period and 44 of a year for each abortion. 
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TaBLE IV. FREQUENCY OF ABORTIONS AMONG PATIENTS WITH MYOCARDIAL INFARCTION AND 
THEIR PAIRED CONTROLS 


PATIENTS PAIRED CONTROLS 


NUMBER OF 
ABORTIONS 
PER CENT (0. PER CENT 


76 


mm bo 
On 


~ 


He nw Un 


or more 


mn 
~ 


Total 


TABLE V. ABORTIONS ACCORDING TO PREGNANCY ORDER AMONG PATIENTS WITH MyocArRDIAI 
INFARCTION AND THEIR PAIRED CONTROLS 


PATIENTS PAIRED CONTROLS 


PREGNANCY ABORTIONS ABORTIONS 


ORDER NUMBER OF NUMBER OF 
PREGNANCIES PREGNANCIES 
NUMBER PER CENT NUMBER PER CENT 


wow uni 


Ue who 
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than 6 
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5 
6 
5 
2 
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Total 


The results are presented in Table VI. By relating the number of pregnancies 
(columns 2 and 7) and abortions (columns 3 and 8) to the total person-years 
exposure to pregnancy in each age group (columns 1 and 6) the frequencies shown 
in columns 4 and 5 for patients and 9 and 10 for controls are obtained. To facili- 
tate comparisons, the ratios of the pregnancy and abortion frequencies among 
patients to the frequencies for these characteristics among paired controls are 
presented in columns 11 and 12. Examination of these ratios shows that the 
pregnancy frequencies among patients exceed those among paired controls in 
every age group and that the over-all patient to paired control ratio for this 
characteristic is 1.8. The ratio of the abortion frequencies among patients and 
paired controls follows the same pattern although it is generally higher than for 
pregnancies, with an over-all ratio of 3.0. These data clearly indicate that the 
excess pregnancy and abortion experience of patients over paired controls is 
independent of differences in age or in period of time at risk of pregnancy. 
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As part of the menstrual history, information was 


Artificial Menopause. 
Artificial menopause 


obtained regarding the occurrence of artificial menopause. 
was defined as any surgical or radiologic treatment which resulted in cessation of 
No distinction was made between surgical treatment resulting 


menstruation. 
without interference with 


in loss of ovarian function and surgical treatment 
ovarian function. 

The data regarding artificial menopause are presented in Table VII. 
patients and paired controls, patients and probability 


Four 


comparisons are made: 
sample controls, paired controls and probability sample controls, and patients 
and all controls, i.e., paired and probability sample controls combined. Among 
the 50 cases, 13 (26 per cent) had a history of artificial menopause, among the 
50 paired controls, 5 (10 per cent), and among the 144 probability sample controls 
In the first comparison 


with complete menopause histories, 26 (18 per cent). 
(between patients and paired controls), the difference in occurrence of artificial 
menopause between the groups has been tested by the sign test where each mem- 


ber of a pair with a history of artificial menopause is allotted a plus sign and ties 
are not counted. In the other 3 comparisons, the data were grouped into a series 
of 2 x 2 tables designated by 10-year age groups and socioeconomic quartiles 


with the suburban area kept separate. These 2 x 2 tables were then combined 


and the differences in occurrence of artificial menopause tested by a method 


described by Cochran.® 


TABLE VII. ARTIFICIAL MENOPAUSE EXPERIENCE OF FEMALE PATIENTS WITH MYOCARDIAL INFARCTION AND TWO 
CONTROL GROUPS MATCHED BY AGE AND SOCIOECONOMIC STATUS 


COMPARISON GROUP | GROUP 2 


NO. WITH NO. WITH PROB- 
TOTAL HISTORY OF TOTAL HISTORY OF ABILITY 
INDI- ARTIFICIAL INDI- ARTIFICIAL 


GROUP | GROUP 2 
VIDUALS | MENOPAUSE VIDUALS MENOPAUSE 


Patients Paired controls 50 0.08* 
Patients Probability 
sample matched controls 50 3 d } 0.087 
Paired Probability 
controls sample matched controls 50 F 26 0.177 
Patients Combined controls 50 0. 04F 


*Sign test where member of pair with artificial menopause is given a plus sign and ties are dropped 


out. 
+T test of weighted mean differences as proposed by Cochran.® 


Artificial menopause was more frequent among the patients than among the 
The difference between patients and 


paired controls with a probability of 0.08. 
Since the difference 


probability sample controls also had a probability of 0.08. 
between the paired and the probability sample controls with respect to history 
of artificial menopause was not statistically significant (P = 0.17), these 2 con- 
trol groups were combined. The patients had an excess frequency of artificial 
menopause over the combined controls at a probability level of 0.04. 
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Despite the fact that these differences are of borderline statistical signifi- 
cance and that the number of patients observed was small, the differences are 
consistent in direction between the patients and controls in each comparison. 
Furthermore, as will be discussed later, these findings are consistent with other 
observations relating to ovarian function and coronary artery disease. 

DISCUSSION 

The results indicate that women with a history of myocardial infarction 
have an excess frequency of artificial menopause and abortions over two control 
groups. They also have an excess number of total pregnancies, but the only 


component of pregnancies in which the difference is statistically significant is 


that of abortions; none of the differences in live and stillbirths were statistically 
significant. Although the differences demonstrated are based upon a limited 
number of observations, the careful selection of controls and the general simi- 
larity of results when the comparisons are made between two independently 
derived control groups increases the suggestiveness of the findings. 

Before considering their significance, it may be worth while to examine some 
factors bearing on the validity of the data. In this regard there are two principal 
considerations: (1) the adequacy of the control groups, and (2) the possibility 
of interviewer or respondent bias. Earlier data were presented to demonstrate 
that the paired controls and the patient group, matched by age and proximity 
of residence, were alike with respect to a variety of other general characteristics. 
Also, certain precautions were taken in the selection of these paired controls, 
as follows: (1) the canvassing of every house in order in the block until a suitable 
subject had been located, (2) exclusion of corner houses, (3) avoidance of crossing 
main traffic arteries, and (4) critical evaluation of the neighborhood to be sure 
that no sharp differences occurred between the block where the patient resided 
and the adjacent block where a control was located. The probability sample 
controls were obtained from a systematic sample, with a random start, of one 
of every 75 addresses in Buffalo and an adjoining suburban community. 

The possibility of interviewer bias is difficult to evaluate. The interviewer 
for the cases and paired controls (M.A.S.) knew the category of each individual 
and may have unconsciously intensified his efforts with the patients. In addition, 
a group of patients who are under medical care and sensitive to past events of 
medical interest, may give such a history more frequently than a control group 
not under medical care. The probability sample was interviewed by nonpro- 
fessional personnel, and the interview schedule concerned a variety of charac- 
teristics, principally tobacco-use habits. Such an orientation may have resulted 
in some underenumeration of the characteristics of interest in this study, which 
tvpe of bias would tend to increase the differences under examination. 

One way to check the validity of the estimates of the characteristics studied 
is to compare them with other data obtained either from field or hospital studies. 
Unfortunately, there is a paucity of data on abortion frequencies derived from 
field surveys. However, in a recent United Nations publication’ 20 studies, of 
which 2 were general population surveys, were cited in which the mean abortion 
frequency, excluding induced abortions, was 9.5 per cent, with a range of 5.1 
per cent to 12.9 per cent. These can be compared to the frequencies of 16 per 
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cent for our paired controls, 7 per cent for our matched probability sample con- 
trols, and 29 per cent for our patient group. We have also examined the histories 
of female patients admitted to the Roswell Park Memorial Institute during 1956 
to ascertain whether their reproductive experience is similar to the experience of 
the controls used in this study. In Table VIII, age-adjusted frequencies for 
pregnancies and for abortions and stillbirths combined are compared for paired 
controls, matched probability sample controls, and patients admitted to the 
Institute with both diagnoses of cancer and noncancerous conditions. This 
information had been obtained by trained nonprofessional interviewers at the 
time the patients were admitted to the hospital prior to the time that a diagnosis 
was made. It is apparent that there is little variation in the total pregnancy 
experience of the four groups; 2.8 and 3.1 pregnancies per person, respectively, 
for the. study control groups and 2.6 and 2.7 pregnancies per person, respectively, 
for the two hospital patient groups. The abortion and stillbirth frequencies 
are more variable with 9.1 and 21.2 per cent of control pregnancies terminating 
in abortion or stillbirth and 14.1 and 12.0 per cent of hospital patients’ pregnancies 
so terminating. Thus it appears that our paired control group has a higher abor- 
tion and stillbirth experience than either the matched probability sample or 
hospital patient groups. This may have resulted from the special nature of the 
present investigation. However, it is important to point out that the difference 
in abortion experience between the groups studied in a like manner (the paired 


controls and patients) was statistically significant (P < 0.01). 


TABLE VIII. PREGNANCY AND FETAL Loss EXPERIENCE AS MEASURED BY MEDICAL HISTORIES 
AMONG SEVERAL GROUPS OF WOMEN 40 YEARS OF AGE AND OLDER 


PER CENT OI 

AVERAGI PREGNANCIES 

NO. OF NO. OF NO. OF TERMINATING 

GROUP PERSONS PREGNANCIES PREG- IN ABORTION 
NANCIES AND/OR 

PER PERSON* STILLBIRTH* 


Paired controls used in this study 
Matched probability 
sample controls used in this study 


Admissions to RPMIt 
(1956) with diagnosis of non- 
cancerous conditions 
Admissions to RPMI 
(1956) with diagnosis of cancer 


*A ge-adjusted. 
+Roswell Park Memorial Institute, Buffalo, N. Y. 


The frequencies in each of the Roswell Park Memorial Institute patient 


groups are also less than that found in the study patient group, suggesting that 


the excess among the latter is not the result of their being under medical care. 
Another desirable check on the validity of the data could be provided by an 


examination of birth certificates of late order births of patients and controls. 
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These would provide historical data obtained closer in time to the period being 
covered by the reproductive history when the woman’s mind is focused on re- 
production. Unfortunately, the questionnaire did not include information re- 


lating to residence at the time of childbearing so that birth certificates and ob- 
stetrical histories could not be located. 

From the above, it does not appear likely that the observed relationships 
are spurious. However, since we cannot completely eliminate the possibility 
of bias or selection as being the cause of the relationships, we can only consider 
the results as being suggestive and not definitive. Later we shall try to indicate 
more definitive types of study necessary to confirm the present results. 

The preliminary findings reported here may be interpreted in several ways. 
First, they may be considered as additional evidence that at least among women 
endocrine factors are related to the development of overt coronary artery disease. 
Second, they may be incidental to more fundamental relationships. 

The differences in abortion experience of patients and controls appear to 
be in accord with the endocrine hypothesis since there is evidence suggesting 
that endocrine factors are related to the frequency of abortions. It may well 
be that the occurrence of abortions is specifically related to estrogen deficiency 
as has been suggested by Vaux and Rakoff.* If their observations are valid, 
it would appear from the association of myocardial infarction with abortions that 
women who develop infarction have chronic estrogen deficiencies. This would 
also be consistent with the previous interpretation of the age-sex-specific mortality 
rates (Fig. 1). 

The occurrence of an excess of total pregnancies among patients is of interest 
since it indicates that despite the excess abortions, the patients continued to 
have approximately the same or a slightly greater number of live births. This 
suggests that the patients attempted to compensate for the occurrence of abor- 
tions. A similar observation has been reported by Glass’ who observed that Rh 
negative women had significantly more pregnancies and more living children 
than Rh positive women. He interpreted this as indicating that the loss of 
children through erythroblastosis fetalis may serve to motivate parents to 
replace them. 

The excess occurrence of artificial menopause among female patients with 
coronary artery disease was an unexpected finding. Originally, the study was 
conducted to test the hypothesis that there would be an excess frequency of 
abortions among coronary artery disease patients. Clearly the artificial meno- 
pause difference is also consistent with the endocrine hypothesis. It is of addi- 
tional interest, that in a study of the relationship of artificial menopause to female 
breast cancer, it was observed that artificial menopause was less frequent in 
breast cancer patients than in patients with other cancers.’ Also, the age- 
sex-specific incidence rates of breast cancer have a pattern that. is the reverse 
of that noted in arteriosclerotic heart disease; the rate of increase of the incidence 
rates among women declines at about 40 to 45 years of age, whereas among men, 
it increases at this age.® This observation is also consistent with the report by 
Wuest, Dry, and Edwards that the average degree of coronary atherosclerosis 


is greater in bilaterally oophorectomized women than in a control series.!° 
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With respect to the higher frequency of artificial menopause among coronary 
artery disease patients it might be suggested that this was the result of sterili- 
zation procedures subsequent to the occurrence of an acute myocardial infarction. 
This seems unlikely since an hysterectomy or oophorectomy would be considered 
too major a procedure for sterilization purposes in women with coronary artery 
disease, particularly since simpler surgical procedures are available. In this 
series only 2 of the patients and 2 of the paired controls with artificial menopause 
had received sterilizing doses of x-ray. 

The totality of these observations provide a pattern that is consistent with 
the hypothesis of the existence of endocrine influences in the etiology of coronary 
artery disease. Experimental evidence for such an hypothesis is also available. 
Pick and associates demonstrated that the administration of estrogenic hormone 
to chickens prevented the appearance of atherosclerotic lesions in the coronary 
arteries consequent to administration of an atherogenic diet.2 The entire subject 
of the relationship of sex hormones to atherosclerosis has been recently reviewed 
by Barr." 

It appears that the results of the present study are in accord with many 
other independent observations and fit into our general knowledge of the biology 
of coronary artery disease. However, because of the limitations discussed earlier, 
these results require confirmation by similar kinds of studies. If they are con- 
firmed, it would then be desirable to carry out an anterospective study in which 
a group of women with artificial menopause would be followed for a number of 
years to determine their risk of developing coronary disease and to compare it 
with a suitably selected control group. <A similar type of study should be carried 
out with a group of women with abortion histories. Many of the limitations in 
this type of study would not be present in such anterospective studies. Needless 
to say, biochemical studies of endocrine status of patients would provide more 
definite evidence of the suggested relationships. 

Even if the association of coronary disease with excess abortions and arti- 
ficial menopause among women is confirmed as a descriptive fact, the conclusion 
that there is an etiologic relationship between these occurrences and coronary 
disease also requires further study. The association shown may be real but 
could be due to other more fundamental relationships which are secondarily 
associated with the characteristics analyzed. For example, diabetes has been 
mentioned as an etiologic factor in coronary artery disease, particularly in 
women.!:!’ Because of the relationship of diabetes to fetal death, it is thus 


possible that some of our results may reflect differences in the frequency of dia- 
betes in the groups being compared. Therefore, an attempt was made to obtain 


information on diabetes frequency in our groups. It was found that 11 of the 
50 patients and only 3 of the 50 controls had a history of diabetes. This informa- 
tion is difficult to evaluate since the patients had been hospitalized recently and 
diabetes would have been diagnosed more frequently among the patients than 
among the controls. Nevertheless, when patient control pairs in which either 
member gave a history of diabetes were eliminated from consideration, there 
remained 37 pairs with a mean difference of abortions of +0.68, which was still 
statistically significant (P = 0.013). It is also noteworthy that the frequency 
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of diabetes among the patients is higher than would be expected on the basis 
of general experience. With respect to artificial menopause, the numbers are 
too small to warrant separate analysis of the nondiabetic pairs. 

It should be emphasized that the findings presented in this report, together 
with their interpretation, are in no sense considered conclusive. Their over-all 
consistency is considered sufficiently suggestive to warrant more extensive in- 
vestigation along similar lines. 

SUMMARY 


1. An analysis of the age-sex-specific mortality rates from arteriosclerotic 
heart disease, including coronary disease, on a semilogarithmic scale, indicated 
that prior to 40 to 45 vears of age the male slope was greater than that of the 
female. After this age, the ratio of these two slopes decreased. This was inter- 
preted as being a result of endocrine changes that occur at this period of life. 

2. Fifty female patients with clinically confirmed myocardial infarction 
have been compared with 50 paired controls and 149 probability sample controls 
with respect to pregnancy, live birth, stillbirth, abortion, and artificial menopause 
experience. 

3. Patients had an excess of abortion, total pregnancies, and _ artificial 
menopause. The excess abortion and artificial menopause experience of patients 
was interpreted as being consistent with the hypothesis that endocrine factors 
play an etiologic role in coronary heart disease. In interpreting the results in 
this manner, emphasis was placed on the consistency of the pattern of the observa- 
tions. The excess of total pregnancies among patients was interpreted as an 


effort to compensate for excess fetal loss due to abortions. 
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T IS well documented that lability and susceptibility to a variety of influences 

are inherent characteristics of the blood pressure which have made evaluation 
of specific therapies of hypertension difficult. In a disorder such as essential 
hypertension which constitutes the psychobiologic expression of multiple etio- 
logic factors, careful appraisal of treatment may be unusually complicated. 
Patients who are hospitalized but remain ambulatory as well as patients on bed 
rest often have a fall in pressure.!. It has been observed frequently that pres- 
sures recorded at home by well-instructed patients are lower than those taken 
in the physician’s office.2. Repeated values obtained by the same observer are 
often lower at the end of the test period than at the beginning. The conscious 
or subconscious bias of the physician for the drug which he prescribes is a factor 
of great importance in patient response,’ and the over-all effect of the doctor- 
patient relationship should always be considered in the interpretation of treat- 
ment results.*° 

Ayman?’ emphasized the erroneous conclusions regarding reduction of blood 
pressure in essential hypertension which may occur when the significance of 
these physical and emotional factors is not appreciated. He concluded that 
‘everything that affects the patient’s environment, body and mind must be 
observed and controlled as much as possible when one is evaluating the results 
of attempts to lower the blood pressure.” 

Other sources of difficulty in interpreting results of treatment lie in failure 
to define clearly the term, “hypertensive patient,’’ and failure to classify patients 
according to the severity of associated organ damage as well as by height of blood 
pressure. Many studies have combined elderly patients whose elevation may 
be largely due to the vascular changes of aging and very young hypertensives 
whose elevation is usually secondary to primary renal disease. It is not unusual 
to find obese, middle-aged women with no evidence of vascular disease included 
in the same group with men who have retinal exudates and hemorrhages. It 
is difficult to draw valid conclusions from studies of such heterogeneous groups 
of patients. 


This work was supported in part by Grant H-2259 from the National Heart Institute of the National 
Institutes of Health, Public Health Service, and grants from the Durham-Orange County Heart As- 
sociation, and the Heart Committee, Wilkes County, N. C. 
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Failure to consider these factors has led to much of the present difficulty 
in evaluating the efficacy of many hypotensive agents in current use. These 
agents have gone through the usual stages of initial enthusiasm and disillusion- 
ment, and critical assessment of their final place in therapy is needed. 

This investigation describes an experimental design for studying patients 
with essential hypertension with particular emphasis on evaluation of the re- 
sponse of the blood pressure to various therapeutic regimens. In order to observe 
and control as many variables as possible, double blind techniques were used 
in which neither the patients nor the physician were aware of the drugs given 
nor the blood pressures recorded. Furthermore, subjects were carefully selected 
for age, sex, and extent of associated organ damage to give the entire group as 
much homogeneity as possible. Finally, an attempt was made to determine the 
relative degree of ‘‘social stress’’ experienced by each patient in order to bal- 
ance out the influence on therapy of such factors as marital and domestic strife. 
This aspect of the study has been described in detail elsewhere.’ 


SELECTION OF PATIENTS 


Sixteen white outpatients between 32 and 55 years of age were studied. 
These age limits were selected to include the period in which essential hyper- 
tension most commonly occurs in adults and to exclude those elderly patients 
with hypertension on an arteriosclerotic basis. Both the mean and median 

/ 


ages were 43 years. There were 9 men and 7 women. Reasonable assurance 
of each patient’s willingness and ability to cooperate was obtained. Casual, 
resting, recumbent blood pressure readings consistently above 160/100 during 
a preliminary observation period of several weeks or longer in the clinic and 
hospital were required. The majority of patients had pressures in excess of 
200/110. 

A complete history, including personality evaluation, and a physical exami- 
nation were followed by diagnostic studies which included hemoglobin, white 
count, urinalysis, urine culture (a catheterized specimen from females and a 
clean-voided, midstream specimen from males), BUN, P.S.P. excretion, intra- 
venous pyelogram, chest x-ray, electrocardiogram, and funduscopic examination 
by an ophthalmologist. A 20-hour urine concentration test was done, and 
pheochromocytoma was tested for by intravenous administration of phentola- 
mine, 5 mg. 

Definite evidence of organ damage secondary to hypertension or associated 
vascular disease was required although patients with azotemia, papilledema, or 
severe heart failure were excluded. 

The evaluation of past symptoms suggesting urinary tract infection proved 
very difficult. Three patients had such histories, one of whom had had a renal 
calculus removed. One additional patient also had had a renal calculus. Some 
urine cultures grew organisms which were considered to be nonpathogenic. 
After careful and complete evaluation it was concluded that chronic pyelonephritis 
probably was not present in any of the patients selected. Subsequent events 
proved this conclusion to be erroneous in one patient (O. T.). 
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With the possible exceptions noted, none of the patients had any evidence 
that the hypertension was other than “essential’’ in variety and none had other 
significant complicating diseases. In each the test for pheochromocytoma was 
negative, and intravenous pyelography showed no anatomic abnormalities. The 
clinical data on each patient are summarized in Table I. 


METHOD 


Four regimens were tested: (1) a placebo, (2) phenobarbital, (3) reser- 
pine, and (4) reserpine combined with hydralazine. Each patient was observed 
for a 32-week period and was given placebo during the first 8 weeks, then 16 
weeks of the assigned treatment, and a final 8 weeks of placebo. 

The 16 patients were distributed among four groups of 4 so that the patients 
in each group had approximately similar blood pressures and ‘‘social stress’ 
ratings. Once the assignments were made to groups, the patients within each 
were assigned to treatments at random by the biostatistician who had never 
met the patients and knew the four treatments only by the letters A, B, C, and 
D. Thus, the four treatment groups were as nearly alike as possible with respect 
to height of the blood pressure and “‘social stress,’’ and bias was avoided in the 
patient treatment assignments. (Appendix A.) 

Patient care was provided by a team composed of the investigators, the 
Outpatient Department Nursing Supervisor, and members of the Ophthalmology 
Service. Blood pressures were recorded by the nursing supervisor who had a 
normal audiogram and who was carefully trained according to the recommen- 
dations of the American Heart Association. She was unaware of the treatment 
being received by any patient. One of the investigators (J.D.D.) saw the pa- 
tients at weekly intervals for 32 weeks. Blood pressures and treatment regimens 
were unknown to both this physician and patients until the end of the 32-week 
period. The other investigators (J.W.W. and K.L.W.) were aware of both blood 


pressures and drugs given the patients and had over-all supervision of patient 


care. 

After an initial 10-minute rest period, three recumbent and two standing 
blood pressures taken in the same arm and spaced at 2-minute intervals were 
recorded. The recumbent readings were averaged and used as the reading for 
each visit. Pulse, temperature, and weight were also obtained by the nurse 
and a notation made of comments and symptoms which the patients were en- 
couraged to volunteer. <A brief physical examination was then made by the 
physician, and symptoms were inquired about according to a standard check list 
which emphasized items related to the cardiovascular and renal systems and 
possible side effects of drugs. An attempt was made to quantitate the severity 
of symptoms and to assess whether they were due to organic disease, emotional 
factors, or the drug treatment. 

Drugs were dispensed in capsules identical in appearance and taste. 
capsule was taken four times daily, and 8 days’ supply was provided at each 
visit. The bottles were returned at the next visit, and any capsules not taken 
Phenobarbital capsules contained 30 mg. of the drug. Reserpine 
Hydralazine capsules, each combined with 


One 


were noted. 
was given in 0.25 mg. capsules. 
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0.25 mg. of reserpine, were prepared in three strengths: 25 mg., 50 mg., and 
100 mg. Patients receiving hydralazine were given weekly increments in dosage 
to the maximum daily dosage of 400 mg. 

Hemoglobin, white cell count, urinalysis, BUN, electrocardiogram, chest 
film, and funduscopic examination by the ophthalmologist were done midway 
through the period of observation. At the conclusion of the study the patients 
were hospitalized for a final complete evaluation with repetition of most of the 
studies in an attempt to confirm earlier diagnoses and determine what changes 
had occurred. 

Since in the design of the experiment the selection of the patients insured 
reasonable homogeneity and the assignment to treatment groups as described 
approximated a balance among the groups with regard to height of blood pressure 
and social stress, it is believed that by comparing the groups a critical appraisal 
can be made of the hypotensive properties of the drugs tested. 


RESULTS 


Figs. 1 and 2 show blood pressure graphs for each of the sixteen patients. 

\ brief summary of the clinical course of each patient and individual blood 
pressure changes is shown in Table II. 

In the placebo group, R. A. had an increase in blood pressure. She had 
received an agent containing Dibenzyline, rauwolfia, and hydralazine which was 
discontinued immediately prior to entering the study. The increase in pressure 
may have been associated with escape from the effects of these agents. The 
3 other patients had a slight decrease in pressure. 

In the reserpine group comparison of the initial control periods to the treat- 
ment periods revealed that average systolic pressure for the group decreased 
2 mm. of mercury and average diastolic pressure, 15 mm. of mercury. In 


2 
L 


_G., the downward trend in pressure began in the initial control period (Fig. 1), 
and continued during treatment. The extent to which reserpine contributed 
to this clearly cannot be stated. <A similar trend which continued through the 
treatment period and into the final control period was evident in H. G. When 
reserpine was discontinued the average systolic pressure for the group increased 
11 mm. mercury; the average diastolic pressure, 8 mm. mercury. When these 
results were subjected to statistical analysis* the decrease in blood pressure 
observed was not considered to be significant. The modest increases in pressure 
in the final control periods of 3 patients suggested, however, that reserpine 
exerted a mild hypotensive effect. 

Two (C. R. and O. T.) of the 4 patients who were given phenobarbital de- 
veloped the accelerated phase of hypertension and were dropped from the study. 
QO. T. died, and at autopsy the kidneys showed necrotizing arteriolitis and chronic 
pyelonephritis. G. P. had a slight rise in pressure and developed retinal hemor- 
rhages and exudates. LD. T.’s pressure remained essentially unchanged. 


*All tests of significance are ¢t tests with one-sided alternatives because any time an increase in 
pressure occurred after treatment, this was considered an indication of no treatment effect, for the study 
was concerned only in decreasing the blood pressure. 
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[In all patients who received reserpine combined with hydralazine both 
systolic and diastolic blood pressures fell during the treatment period. The 


Regimen A (placebo) Regimen B (reserpine) 
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Fig. 1.—Individual blood pressure graphs for patients receiving Regimen A and Regimen B. Regi- 
men A consisted of placebo only for 32 weeks. Regimen B consisted of 8 weeks of placebo, 16 weeks of 
reserpine (cross-hatched area), and 8 weeks of placebo. The first measurements in each graph were 
taken under standard conditions prior to starting placebo therapy. Each value plotted is the average 
of three recumbent measurements. 
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average decrease for the group was 43 mm. mercury systolic and 32 mm. mercury 
diastolic. Comparison of this group with the placebo group showed that these 
reductions in average systolic and diastolic pressures would have occurred by 
chance alone only one time in a hundred. In all 4 patients the systolic and 
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Fig. 2.—Graphs for patients receiving Regimen C (8 weeks placebo, 16 weeks of phenobarbital, 
8 weeks of placebo) and Regimen D (8 weeks of placebo, 16 weeks of reserpine-hydralazine combination, 
8 weeks of placebo). 
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diastolic pressures rose in the final control period when reserpine-hydralazine 
was discontinued. When pressures in the final control period were compared to 
the treatment pressures, it was found that these increases would have occurred 
by chance only five times or less in a hundred. 


DISCUSSION 


While the four treatment groups created in the experiment were designed 
to be as nearly alike as possible, it is apparent that certain important differences 
existed among them and that these differences must be considered in the interpre- 
tation of results. For example, two patients assigned to the phenobarbital 
group showed rapid progression of vascular disease during the course of obser- 
vation and had to be eliminated from the study. This occurrence illustrates 
the difficulty in evaluating hypotensive agents even when great efforts are made 
to control some of the factors which might otherwise account for differences in 
patient responses. It also emphasizes the unpredictability of the natural course 
of hypertension in the individual patient. Furthermore, the necropsy finding 
of chronic pyelonephritis in one of the two patients illustrates how difficult it 
may be to determine etiologic factors in hypertension. 

Another way in which the groups differed was in regard to distribution by 
sex. The reserpine group was the only group which contained equal numbers 
of men and women. The two regimens which had the least hypotensive effect, 
placebo and phenobarbital, each contained 3 men and 1 woman. ‘The regimen 
which produced the greatest hypotensive effect, reserpine-hydralazine, included 
3 women and 1 man. Since it is well known that hypertension in males in this 
age group carries a more severe prognosis than in females, these sex differences 
in the treatment groups cannot be minimized. 

Nasal stuffiness and drowsiness were commonly complained of and while 
more frequent in the reserpine and reserpine-hydralazine groups, they were also 
complained of by a few of the patients in the placebo and phenobarbital 


These symptoms provided clues to the physician about the drugs employed, but 


groups. 


conjectures by him about the drug regimens were correct in some instances and 
erroneous in others. 

If these limitations in method are accepted, the present study fulfills the 
need for some attempt at the control, not only of social and emotional factors, 
but of age and extent of vascular disease present, in evaluating new medical 
hypotensive agents. 

The results indicate that reserpine combined with hydralazine is a potent 


hypotensive agent in moderately severe hypertensive patients when tested over 
a relatively short period of time. Reserpine alone had no significant blood pres- 


sure lowering effect. 

Reference to all of the individual blood pressure charts indicates the vari- 
ability of the readings in the initial control period in response to participation 
in the study and to the patient-physician relationship. The importance of 
observing these factors in any study of hypotensive agents is apparent. 
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In most cases, when reserpine alone or the combination of reserpine and 
hydralazine were used, upon cessation of the treatment and the return to placebo, 
the patients had a rise in both systolic and diastolic blood pressure readings. 
However, this increase did not result in a return to the levels observed in the 
initial control periods. The slow rise in pressures during the second placebo 
period may be related to the waning pharmacologic effects of the drugs employed 
or to the beneficial effects of breaking up the “hypertensive’’ responses of the 
patients. The fact that pressures in the second placebo periods did not return 
completely to the control levels during the period of observation, suggests the 
continuing hypotensive influences of the patient-physician relationship and the 
investigative program. Longer follow-ups of the patients during this last period 
might have altered the data and conclusions. 

There were few significant changes in physical findings and laboratory 
studies during the period of observation except those which occurred in the 2 


patients who developed the accelerated phase of hypertension. 


SUMMARY AND CONCLUSIONS 


1. An experimental design for studying patients with essential hyper- 
tension and their response to hypotensive agents which employed rigid selection 
of patients, attempted control of important nonspecific variables, and the use 
of double-blind techniques is described. 

2. For moderately severe hypertensive patients the combination of reser- 
pine and hydralazine was a hypotensive agent of considerable potency. 

3. The decrease in blood pressure observed in patients who received reser- 
pine alone was not considered important when subjected to statistical analysis. 

4. The results in the group who received phenobarbital illustrate the 
difficulty in evaluating hypotensive agents even when great efforts are made 
to control some of the factors which might otherwise account for differences 


in patient responses. They also emphasize the unpredictability of the natural 


course of essential hypertension in the individual patient. 

5. There was no appreciable change in blood pressure in those patients 
who received only placebo. 

6. No conclusions are drawn concerning the possible effect of the drugs 
tested on the natural history of essential hypertension or the prognosis of the 


disease. 
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APPENDIX A 


GROUP CHARACTERISTICS AND PATIENT ASSIGNMENTS 


The 16 patients were not all available simultaneously, and therefore arbitrary 
groupings in the high, middle, and low ranges were made both for social stress 


indices and for systolic and diastolic pressures. Then, as each patient was 
classified in one of these groups, he was placed in one of the treatment regimens 
by use of random number tables; i.e., after giving to treatments A, B, C, and D 
the numbers 1, 2, 3, and 4, respectively, a new patient was assigned a treatment 
by looking in a table of random numbers and reading until one of the four num- 
bers 1, 2, 3, or 4 appeared. The patient then got this treatment. Once a treat- 
ment was assigned within any one group, that treatment was eliminated as a 


possibility for the next 3 patients for that group. 
GROUP CHARACTERISTICS PATIENT ASSIGNED TREATMENT 


Group I: Systolic High ae Ces B (reserpine) 
Diastolic Middle R. A. A (placebo) 
Social Stress High I D (reserpine-hydralazine ) 
: C (phenobarbital ) 


Group IT: Systolic High 
Diastolic High 
Social Stress Middle 


Group IIT: Systolic Low 
Diastolic High-middle 
Social Stress Low-middle 


Group IV: Systolic High 
Diastolic Low-middle 
Social Stress Low-middle 
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i ee IS paper, the first of two recording the observations of a long-term prospec- 


tive and retrospective study of treated latent syphilis in a prison population, 
will report on the clinical outcome. The treatment given was predominantly 
arsenic and bismuth, which has now been superseded by penicillin. However, 
the discussion revolves around long-term results of therapy of a disease of ex- 
quisite chronicity and is presented both as a contribution to the American litera- 
ture dealing with the results of therapy in latent syphilis! and as a study in 
methodology of therapy evaluation in chronic disease. 

The patients covered in this paper consist of a group of 2,954 individuals 
diagnosed as having latent or asymptomatic syphilis, and an approximate 10 per 
cent sample of this group given a complete medical evaluation 5 to 36 vears after 
treatment, a period averaging 14 years. 

The issues of concern regarding these patients follow. (1) What was the 
clinical outcome of treatment? (2) What were the serologic and clinical charac- 
teristics of the group at the beginning of the study? (3) What methodology was 
used ? 

It has been well demonstrated by the Hopkins,! Stanford,? and Cooperative 
Clinical’ groups that even small total doses of arsenic and bismuth are of value 
in treating latent syphilis. The value of treatment of this stage of the disease 
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in prevention of untimely death and disability is clearly revealed in the Tuskegee 
study‘ in which is shown the shortening of life expectancy by about 17 per cent 
in the untreated male. 

At this time in the history of control of syphilis when penicillin has, in the 
United States, at least, completely supplanted the older form of therapy reported 
upon in this paper, the necessity of such a report may be questioned. But this 
same question will increasingly arise in the study of chronic disease, for with 
changes in therapy following discoveries of new therapeutic agents or develop- 
ment of apparently superior methods of management, the end results of a given 
mode of therapy must of necessity be reported in terms of treatment techniques 
current at a different era. 

If, though, it may be assumed, in a disease such as latent syphilis, that 
‘“‘cure’’ may be brought about by any one of several different agents such as arsenic 
and bismuth or penicillin, then knowledge of the outcome of therapy by an out- 
dated treatment regimen is of clinical significance with respect to evaluation of 
drugs appearing at a later date. 

Finally, the methods of management of patients, both with respect to the 
disease and the follow-up, in the unique prison setting should provide guidance 
in further studies in certain chronic diseases which may advantageously be car- 


ried out in a prison population. 


THE STUDY POPULATION AND ITS MANAGEMENT 


From 1939, to June, 1949, about 4,000 prisoners with syphilis were seen by 
the Syphilis Control Unit at Sing Sing Prison, Ossining, New York. Of this 
group, 2,954 were diagnosed as having latent or asymptomatic syphilis, treated 
or untreated. It is this group of 2,954 which provides the basis for this report. 

In previous publications the details of the management of the syphilitic 
prisoner within the penal system of the state of New York have been discussed.° 
These details may be summarized by stating that, in 1939-1940, there was set 


up a program of standardization of diagnosis, treatment, and follow-up of syphi- 
litic prisoners then in or subsequently entering the New York State penal system. 
This program was centralized in a Syphilis Control Unit established at Sing Sing 
Prison, which acts as the reception center for the majority of adult male prisoners 
entering the state system. From here prisoners are dispatched to other insti- 


tutions. All prisoners were screened serologically as part of the entrance medical 
examination. All persons showing serologic or clinical evidence of syphilis or 
any other venereal disease were referred to the Syphilis Control Unit where a 
careful history was taken and repeat serologic studies were done. All were further 
given a physical examination, electrocardiographic examination, and chest x-ray. 
Eighty-two per cent of the patients in the group under study had at least one 
examination of the spinal fluid. 

In addition to careful entrance examination, an effort was made to secure 
data concerning previous care for syphilis from all individual physicians or in- 
stitutions having been concerned with prior diagnosis or treatment. Extensive 
correspondence was carried out concerning each patient who gave names of prev- 
ious sources of medical attention, so that it often was possible to verify diagnostic 
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and treatment status prior to imprisonment. In this way a large body of data 
regarding original diagnosis and treatment could be obtained which added sig- 
nificantly to the value of each patient history. 

Once the diagnostic and treatment status of each new prisoner was deter- 
mined by the syphilis control staff, treatment was outlined for him in accordance 
with standards set up for care. Throughout the years, the staff of the unit has 
been concerned not with treatment alone but also with investigation of newly 
devised schemes of treatment. In fact, one of the primary objectives in establish- 
ment of the unit was to carry out studies in diagnosis and treatment of syphilis. 
The unique opportunities for study of chronic diseases which are inherent in a 
prison system were clearly recognized and appreciated. Thus, patients were 
treated with long-term schedules of arsenotherapy; short-term with or without 
fever; and finally with penicillin. Regardless of treatment schedule proposed, 
a uniform schedule was established so that large numbers of patients were treated 
by a given method. While treatment on all prisoners was begun at Sing Sing, 
and while all intensive therapy with arsenic and all fever therapy were completed 
in the specialized Sing Sing unit, numerous patients for whom long-term therapy 
was prescribed were transferred soon after onset of treatment to other prisons 
where therapy was completed according to the prescribed plan. 

The patient's original records remained at Sing Sing, and at stated intervals 
follow-up serologic, clinical, and treatment observations were forwarded to Sing 
Sing where they were reviewed by the staff of the Syphilis Control Unit who made 
any recommendations which were indicated. The data were then entered onto 
the patient record. In this way, a continuing record of each person passing 
through the center was maintained by the control unit. This unit has thus pro- 
vided the continuing specialized syphilis care and follow-up for the entire state 
system and at the same time has accumulated data for the prospective studies 
which were visualized when the program was started and which have appeared in 
the literature at intervals since.° 

Standards of Diagnosis and 7Treatment.—For purpose of this study, certain 
standards were adopted to facilitate categorization of diagnosis, treatment, and 


outcome and are detailed below with relevant discussion and definitions. 


Diagnostic Categories 
Latent syphilis: The patient has no clinical evidence of syphilis, a positive 
S.T.S., and a negative spinal fluid S.T.S. (If the patient has his first spinal fluid 
examination within 6 months of onset of therapy and is completely negative, 
he is considered to have had a negative spinal fluid at onset of therapy and is 
diagnosed as latent. This convention is based upon examination of rate of re- 
versal of spinal fluid following treatment at the Bellevue Hospital Rapid Treat- 
ment Center in which it was found rare for all components of the spinal fluid to 
reverse to negativity within 6 months after beginning definite therapy.’) 
Asymptomatic syphilis: Vhe patient has no clinical evidence of syphilis but 
has a positive S.T.S. The status of the spinal fluid is not known (at least within 
6 months after beginning treatment) but the patient shows no clinical evidence 


of central nervous system syphilis at time of diagnosis. 
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Reference Point in Time. 

First complete evaluation: ‘The first complete evaluation is the first veri- 
fied diagnosis of syphilis. This was made, in most instances, in the New York 
State Penal System. However, a few were made in other penal institutions, in 
the Armed Forces, or in other medical facilities. This date serves as a point of 
reference for follow-up purpose and, as will be noted, frequently precedes the 
establishment of the special Syphilis Control Unit. 

Categories of Treatment. 

Injection unit: Injection units were calculated on the basis of the following 
system: 

1 injection of an arsenical (except Bismarsen)—1 unit 
1 injection of Bismarsen—!4 unit 

1 injection of heavy metal—!% unit 

Mercury rubs—0 units 

Potassium iodide—0 units 

“Adequate” treatment: Defined as 30 injection-units or more within a 2-vear 
period; or any intensive treatment schedule including treatment with more than 
2.4 million units of penicillin. 

‘Inadequate’ treatment: Defined as 12 to 30 injection-units administered 
over any period of time; more than 30 injection-units without 30 having been 
administered within a period of 2 years, or less than 2.4 million units of penicillin. 

‘No treatment’: Less than 12 units was considered as therapeutically value- 
less and thus called ‘“‘no treatment.” 

Patients’ statements regarding therapy prior to their ‘‘first complete evalua- 
tion’’ were unequivocally accepted for purposes of planning their medical manage- 
ment even though the history of infection and treatment prior to entrance to 
prison was sometimes confused or absent or could not be confirmed from sources 
of prior medical treatment. 

Laboratory Consideration.—In long-term studies of syphilis requiring ex- 
tensive laboratory testing as an accompaniment of clinical observation, serologic 
interpretation usually has been uncertain as a result of lack of stability of types 
of serologic test used and of antigen components used in various S.T.S. The 
Sing Sing study has had unique advantages in that, since the establishment of 
the Control Unit, the single standard test used in the prisons has been the New 
York State complement fixation test.5 Most of the laboratory work on blood 
and spinal fluid, except for the cell count which was performed locally, has been 
done at the New York State laboratory. Details will be found in the next paper 
in this series.® 

Standards for measuring the activity of the spinal fluid: 

1. A count of 5 cells or less is considered normal; however 5 cells may some- 
times be considered abnormal in the presence of abnormalities in protein, colloidal 
gold, or complement fixation. 

2. Standards for protein content of fluid vary according to the laboratory 
performing the test. At Bellevue Hospital (New York City) Laboratory, 15 
to 20 mg. per 100 c.c. is considered normal; at New York State Laboratory, 20 
to 30; Sing Sing Prison (tests done in 1938), 40 to 50.° 
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3. When colloidal gold curve, by the older method, is reported in integers 
from 1 to 5, the presence of readings of 3 or more is considered abnormal. By 
the newer method, a summation of 50 or more is indicative of abnormality.® 

4. By the Wassermann test, a positive reaction in any dilution is abnormal.® 

When the cell count is below 5, the spinal fluid is considered to be inactive, de- 
spite other findings. 

Analysis of Data.—From the group of about 4,000 patients passing through 
the Syphilis Control Unit after 1939, 2,954 were diagnosed as having latent or 
asymptomatic syphilis, according to the aforementioned criteria. 

For the purpose of this study it was decided, in 1953, to make a final evalua- 
tion of that fraction of the 2,954 patients still accessible in prison in order to 
determine the clinical status of the patients and thus to secure an index of response 
to antisyphilitic therapy. 

The question which was first considered was that of the validity of a sample 
consisting of the members of the total group still remaining in prison in providing 
an index of outcome of the entire group. The discharge policies of the prison 
are such that the presence or absence of physical, historical, or serologic evidence 
of syphilis has no bearing upon whether or not a patient is discharged from prison. 
Discharge depends solely upon the parole or completion of term. There is no 
evidence which relates syphilis in any way to length of the prison term. Bauer 
and associates!? have rather conclusively shown that, so far as treatment for 
early syphilis is concerned, those persons remaining under observation permit a 
representative appraisal of all who started under observation. Inasmuch as 
prisoners on parole remained under supervisory control of extended periods after 
release, their postprison medical records (including cause of death) were avail- 
able to the Syphilis Control Unit. No one is known to have had treatment for 


late syphilis or to have died with syphilis given as a cause of death. Therefore, 
it was the judgment of the statistical advisors that the findings on the members of 


this original group still remaining in prison could be considered representative 
of the condition of the entire group. 

As of June, 1953, there were 277 of the 2,954 patients with a diagnosis of 
latent or asymptomatic syphilis remaining in the New York State Penal System, 
and these were re-examined between June and September, 1953. 

These 277 who were members of the group of 2,954 originally diagnosed as 
having latent or asymptomatic syphilis, and who had had no treatment for 
syphilis other than that given by, or known to, the Syphilis Control Unit subse- 
quent to entry into the study group, comprise an approximate 10 per cent sample 
and can be considered as a ‘“‘clean group,’ one about which relatively complete 
and unequivocal post-treatment data are available. 

The medical examinations were performed by the medical staff that had 
been managing the control program since 1939. Examination was performed 
according to the usual standards and with customary techniques, including the 
14 inch by 17 inch x-ray plate for all those in institutions where x-ray facilities 
were available. It is felt that the findings in this group of patients can be con- 
sidered as representative of the survivors of the entire group of 2,954 latent and 
asymptomatic syphilitic patients. 
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In the group of 277 patients, the duration of disease at the time of coming 
under observation in the prison study was known for 130. For the remainder of 
the group, the duration was assumed to exceed 1 year. For the 130 patients, the 
average length of time from onset of disease to the final examination, in 1953, 
was 25 years. In the entire group of 277, the length of intensive research obser- 
vation averaged 14 years, with a minimum of 5 and a maximum of 36 years. It 
is evident, then, that at the 1953 evaluation the majority of the prison patients 
had their disease long enough to begin to show clear-cut symptoms of late compli- 
cations, if these were to develop at all. 

It is known from the Cooperative Clinical Group studies" that from 81 to 
92 per cent of large groups of patients diagnosed as symptomatic neurosyphilitics 
had infections of less than 25 years’ duration. For cardiovascular syphilis, a 
longer time may be required for development of symptoms, but data from the 
Tuskegee study of untreated syphilis® suggest that cardiovascular syphilis begins 
to appear in the fifteenth to twentieth year of disease. 

In the total group of 2,954 latent or asymptomatic patients, 1,905 had nega- 
tive spinal fluid upon performance of the first spinal examination whenever per- 
formed. Of the 1,905 with initial negative spinal fluid examinations, 288 were 
re-examined at some subsequent time, and 287 were found to be negative. None 
of this group while under observation in prison developed clinical evidence of 
C.N.S. syphilis, and no one is known to have been treated elsewhere for or to have 
died from C.N.S. syphilis in or out of prison. The one patient who had shown a 
positive spinal fluid upon re-examination but who was clinically asymptomatic 
represents a minimum reversal from negative to positive of 0.3 per cent in a group 
with proved latent syphilis. 

Of the 255 patients given a neurologic examination in 1953, none revealed 
frank clinical evidence of general paresis, and none had symptoms of tabes dor- 
salis. Because of antipathy of patients toward routine spinal fluid examinations, 
it was decided not to do spinal fluid examinations unless indicated by clinical 
findings. However, as will be seen in Table I, a number of neurologic abnormali- 
ties were found which can best be classed as minor. Each one of the abnormal 


findings listed is known to accompany neurosyphilis in a varying proportion of 
patients, but in some cases of neurosyphilis the patient may be found to show none 
of the reflex changes listed. Strictly speaking, in a patient known to have been 
treated for syphilis and known to have had no neurologic evidence of pathologic 
changes at the time of treatment, the finding at a later date of neurologic abnor- 
malities of the type listed here could be considered as constituting possible evidence 
of the development of neurosyphilis even though there is no other evidence of 


progression either clinically, serologically, or in the spinal fluid. 

But these findings in a group of individuals subject to the changes of aging 
and to development of other diseases must be considered in the light of factors 
other than syphilis alone. Only four of the entire group of 255 had more than 
one reflex or pupillary abnormality, and none had more than two abnormal 
findings. Thus, a diagnosis of tabes would have had to be made, as can be seen 
from inspection of Tables I and II, upon the presence of isolated changes, none 
of which, in itself, could be considered as pathognomonic. 
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Nonsyphilitic Control Group for Study of Reflex Pattern.—TYo attempt to 
determine the possible relationship between these findings, infection with syphilis, 
and factors other than syphilis, it was decided to study the tendon reflex and pupil- 
lary reflex in the nonsyphilitic population of Sing Sing Prison. With the examina- 
tion being done on the same type of population from which the syphilis population 
was drawn, and by the same group as had originally made the examination of 
the syphilitic group, it was felt that data could be secured which would permit 
the making of valid assessment of the neurological findings obtained in post- 
treatment evaluation of the treated syphilitic group under discussion in this paper. 

In Table I] and Figs. 1 and 2, age-specific comparisons of findings in the two 
groups are shown. The so-called abnormalities found in the treated syphilitic 
patients, which might be considered as indication of progress of syphilis after 
treatment, were found with approximately equal frequency among the nonsyphi- 
litic control group. In the absence of other types of control data, 1.e., information 


TABLE I. ABNORMALITIES DISCOVERED AT TIME OF FINAL PHYSICAL EXAMINATION OF GROUP OF 277* ORIGINALLY 
DIAGNOSED AS HAVING LATENT OR ASYMPTOMATIC SYPHILIS, BY AGE 


AGE AT FINAL PHYSICAL EXAMINATION 


ABNORMALITY LESS THAN 35 YRS. 35 TO 49 YRS. 50 YRS. OR OVER TOTAL 


NUMBER PER CENT NUMBER PER CENT NUMBER PER CENT NUMBER |PER CENT 


Patellar reflexes 
Diminished 
Absent y 3.6 3.0 3 4.6 

ag 7 
] 


Examined) (65 Examined) (255 Examined 
4.4 2 4.6 16 6.3 
Q 
Hyperactivs 2 
Not equal 0.0 


Total 1] 9 3 : ‘ 18! 


Pupils 
React slowly 
Unequal in size 
Irregular 
light 


Total 


Heart 
Accentuated A» 


Heart (x-ray) 


55 Examined 
0 
9 


(55 Examined) 


1 1.8 


(48 Examined) 


(135 Examined 
3.0 
3.0 


(135 Examined) 
0) 0.0 


(118 Examined) 


(65 Examined} 
3 16} 
1 ] 


(65 Examined) 
2 5 ae 


(66 Examined) 


(255 Examined} 


9 7 
af 


(255 Examined) 
3 EZ 


(232 Examined) 


l 0.4 


Widening of aorta: Physiologic 0) 0.0 0.0 1 
n9O 


Increased tortuosity of aorta 0 0.0 0.0 
Pathologie widening of aorta 0 0.0 0.0 


Aortic aneurysm 
Aortic calcification 


Total 


0 0.0 
0 0.0 


0 0.0 


0.0 
0.0 


0.0 


2 
] 
] 
3 


’ 2 
t f 1 0.4 
I 


0.4 
1.3 


3.4 


*Two hundred seventy-seven patients were given a neurologic examination and/or x-ray. Twenty- 
two of these 277 did not receive a neurologic examination, and 45 did not receive an x-ray. 


+This patient had an associated accentuation of Ao. 


patients 


Thus the 11 abnormal! findings occurred in 10 
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as to the presence or absence of these findings before infection (which obviously 
is not obtainable) it would appear that the patellar reflex and pupillary changes 
found in the syphilitic group as shown in Table I cannot be considered as indica- 
tive only of progression of the disease process. It would appear that they might 
well rather simply represent the normal occurrence of this type of finding in the 
population group from which the treated syphilitic patients are drawn. 


[ Diminished 
Bee Abeent 


Hyperactive 


Se 
V/4/ Not Equal 


Percent ot Examined 


° YZ 1 
syphilitic nonsyphilitic syphilitic nonsyphilitic syphilitic nonsyphilitic 


under 35 35 to 49 50 and over 


Fig. 1.—Patellar reflex abnormalities, syphilitic and nonsyphilitic. Age groups. 


React Slowly 
Un al in Size 


Irr 


React to Accommodation - Not to Light 


syphilitic nonsyphilitic syphi ; nonsyphilitic syphilitic 
"under 35 35 to 49 50 and over 


Fig. 2.—pupillary abnormalities, syphilitic and nonsyphilitic. Age groups 
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Number 4 

Thus it can be said that none of these patients given ‘“‘adequate”’ treatment 
for syphilis in the latent or asymptomatic stage and re-evaluated some years after 
treatment shows unequivocal evidence of development of symptomatic neuro- 
syphilis. 

Cardiovascular Syphilis——The second consideration is the development of 
cardiovascular syphilis. 

As shown in Table I, one patient had an aneurysm which may well have been 
syphilitic in origin. Of the other 9 patients, the findings must be considered in 
light of the clinicopathologic correlation of the Tuskegee Study.’ In that study, 
aortic dilation as a result of arteriosclerosis was equally as common in the syphi- 
litic group as in the control. Furthermore, it was found that the diagnosis of 
syphilitic aortitis made ante mortem in the untreated group could be confirmed 
at autopsy in only 16 of the 35 cases diagnosed. When these findings at autopsy 
are projected to the Sing Sing group only the one patient having an aortic an- 
eurysm can be considered as syphilitic with a high degree of certainty. It is thus 
possible to be reasonably sure of cardiovascular syphilis in only a single patient 
of the 255 with complete examination records, or an estimated progression rate 
of 0.4 per cent in the total surviving population. Of the other 9, the patient with 
both the accentuated aortic second sound and aortic dilation may possibly be 
syphilitic; while of the other eight, at most, only half can be possibly considered 
to have cardiovascular syphilis according to findings in the Tuskegee study. 

Consideration of the pathogenesis of the degenerative and fibrotic changes 
responsible for the manifestations of cardiovascular syphilis and tabes suggests, 
as has been repeatedly stated in the literature, that the finding of these abnor- 
malities, even if considered as syphilitic, cannot be considered as evidence of pro- 
gression of syphilis, but rather as the end result of an infection, activity of which 
was terminated by the specific therapeutic agent. It appears that the treatment 
given prior to, or at the time of admission to, the Sing Sing study has been thus 
far effective in preventing the development of potentially lethal cardiovascular 
complications of syphilis. 

When the clinical outcome of these patients is considered in light of the sero- 
logic findings, it is observed that lack of clinical progress toward development of 
late manifestations has not been correlated with return to seronegativity. It was 
observed that the rate of seroreversal as measured by the New York state comple- 
ment fixation test has been extremely slow, both in the group of 277, and in iden- 
tical fashion in the group of 2,954. Review of the entire group of prisoners found 
to have any abnormalities upon physical examination and comparison of their 
serologic progress with the group apparently normal reveals no significant differ- 
ence in the rate of seroreversal. 

It would appear then, as so often has been stated, that mere persistence of 


seropositivity, regardless of titer, is in itself no indication that the treatment has 
been inadequate or that the patient will progress to development of complications. 
Rather, it must be clearly evident that reversal of seropositivity after adequate 
treatment is simply a function of time following adequate therapy, although a 


certain percentage of individuals will never show seroreversal. 
In conclusion, the experience at Sing Sing shows that in spite of a slow rate 
of seroreversal, latent syphilis apparently has been ‘‘cured ’’ by arsenic and bis- 
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muth therapy, which was given in accordance with the best standards available 
at the time, i.e., 30 injection units in a period of 2 vears, or by intensive arseno- 
therapy. 

Among the surviving population, the minor neurologic changes observed at 
final evaluation, and the cardiovascular changes which, with but one exception, 
cannot unequivocally be called syphilitic must be considered probably unrelated 
to syphilis but rather of the same order of magnitude as would be found in a 


comparable nonsyphilitic population. 


SUMMARY 


A report is given of the long-term results of therapy of latent syphilis 
with ‘‘adequate”’ arsenobismuth therapy in terms of clinical and serologic re- 
sponse. 

2. The prison milieu of treatment made possible close and careful serologic 
and clinical follow-up. Thus, a 10 per cent sample was given complete post- 
treatment examination at a time averaging about 14 years after treatment. 

3. To provide a control group against which to assess the significance of 
the so-called abnormal neurologic findings, reflex and pupillary examinations 
were performed by the same physicians, utilizing identical examination tech- 
niques, on a group of 847 nonsyphilitic prisoners in the same institution. 

4. The minimum rate of progression to neurosyphilis in the group ‘‘ade- 
quately’’ treated for latency was 0.3 per cent. 

5. The proportion of patients in the sample showing clinical evidence of 


possible neurosyphilis or cardiovascular syphilis was small. Of 255 for whom 
complete records are available, out of the final 277 examined, only 36 showed any 
tendon reflex abnormalities, and only 19 showed pupillary abnormalities of any 


kind. In none of these patients could a diagnosis of neurosyphilis be made un- 
equivocally, and it appears that the abnormalities reported are of the same order 
as found in a nonsyphilitic group of comparable status. 

6. In this same group, only 11 findings in 10 patients suggestive of cardio- 
vascular syphilis were found; and, of these, only one with aortic aneurysm had 
evidence permitting an unequivocal diagnosis of cardiovascular syphilis. 


7. ‘‘Adequate’’ arsenotherapy, given according to the standards utilized at 
Sing Sing prison for treatment of latent syphilis, results in a high degree of success 


in prevention of the development of neurosyphilis or cardiovascular syphilis. 


REFERENCES 


Diseker, T. H., Clark, E. G., and Moore, J. E.: Long-term Results in the Treatment of 
Latent Syphilis, Am. J. Syph. 28:1, 1944. 

Blum, H. L., and Barnett, C. W.: Prognosis in Late Latent Syphilis, Arch. Int. Med. 
82:393, 1948. 

Moore, J. E., Cole, H. N., O’Leary, P. A., Stokes, J. H., Wile, U. J., Clark, T., Parran, T., 
Jr., and Usilton, L. J.: Cooperative Clinical Studies in the Treatment of Syphilis. 
Latent Syphilis, Ven. Dis. Inform. 13:351, 371, 389, 407, 1932; 14:1, 1933. 

Shafer, J. K., Usilton, L. J., and Gleeson, G. A.: Untreated Syphilis in the Male Negro. 
\ Prospective Study of the Effect on Life Expectancy, Pub. Health Rep. 69:684, 
1954 

Peters, J. J., Peers, J. H., Olansky, S., Cutler, J. C., and Gleeson, G. A.: Untreated Syphilis 
in the Male Negro. Pathologic Fndings in Syphilitic and Nonsyphilitic Patients, J. 
Curon. Dis. 1:127, 1955. 


Volume 7 


Nigoher 4 LATENT AND ASYMPTOMATIC SYPHILIS IN PRISON GROUP. I. 311 


Kaplan, B. I., and Sweet, C. C.: Syphilis Control ina State Prison. I. Plan for the Treat 
ment of Syphilis in Inmates, Ven. Dis. Inform. 23:130, 1942. 

a. Kaplan, B. I., and Brightman, I. J.: Syphilis Control in a State Prison. II. Role of the 
State Prison in Effecting Adequate Treatment for Syphilis, Ven. Dis. Inform. 23:134, 
1942. 

. Brightman, I. J., and Kaplan, B. I.: Syphilis Control in a State Prison. III. A Centralized 
Syphilis Control Program for the State Prisons of New York, Am. J. Pub. Health 
32:1251, 1942. 

>. Kaplan, B. I.: Intravenous Drip Method in Intensive Arsenotherapy of Syphilis, With 
Particular Reference to Its Application for Latent Syphilis and for Late Stages of 
the Disease, Arch. Dermat. & Syph. 45:941, 1942. 

. Kaplan, B. I., and Brightman, I. J.: The Course of the Serologic Tests During Therapeutic 
Malaria in Patients With Syphilis, Am. J. Pub. Health 33:1073, 1943. 

. Kaplan, B. I., Brightman, I. J.: Studies on Therapeutic Procedures in Latent and Late 
Syphilis, II. The Quantitative Serologic Titers Following Intensive Mapharsen Drip 
Therapy in Latent Syphilis, Am. J. Syph. 28:192, 1944. 

Kaplan, B. I., and Ryan, J.: Treatment of Syphilis From the New Drug Standpoint: 
Changes Necessary in Handling the Venereal Disease Patient, New York J. Med. 
51:346, 1951. 

Thomas, E. W.: Unpublished observations. 

Wadsworth, A. B.: Standard Methods of the Division of Laboratories and Research of 
the New York State Department of Health, ed. 3, Baltimore, 1947, Williams and Wil- 
kins Co. 

Kaplan, B. I., Ryan, J., Thomas, E. W., Cutler, J. C., and Jones, O. G.: Results of Therapy 
of Latent and Asymptomatic Syphilis in a Prison Population. II. Seroreversal Fol- 
lowing Definitive Treatment as Shown by the New York State Complement Fixation 
Test, J. CHron. Dis. 7:312, 1958. 

Bauer, T. J., Donohue, J. F., Larsen, V., Iskrant, A. P., and Remein, Q. R.: Do Persons 
Lost to Long-term Observation Have the Same Experience as Persons Observed? 
Evaluation of Antisyphilitic Therapy, J. Am. Statis. A., Chicago 49:36 1954. 

Kierland, R. R., O’Leary, P. A., and Vanderen, E.: Symptomatic Neurosyphilis, Ven. 
Dis. Inform. 23:360, 1942. 


RESULTS OF THERAPY OF LATENT AND ASYMPTOMATIC 
SYPHILIS IN A PRISON POPULATION 


I]. SEROREVERSAL FOLLOWING DEFINITIVE TREATMENT AS SHOWN BY THE 
NEW YorK STATE COMPLEMENT FIXATION TEST 


BERNARD J. KAPLAN, M.D.,* JAMEs Ryan, R.N.,** EvAN Toomas, M.D.,*** 
Joun C. CuT Ler, M.D.,**** anp Oscar JONEs, B.S.***** 


OsSINING, N. Y. 


Syphilis Control Office, Sing Sing Prison; New York State Department of Health; and the 
eal Disease Branch, Communicable Disease Center, Bureau of State Services, Public 
Health Service, United States Department of Health, Education and Welfare 


(Received for publication Nov. 4, 1957.) 


iene paper will discuss the pattern of seroreversal following treatment of 
latent syphilis. Although the subject has been studied at such great length 
that no attempt will be made to review the literature comprehensively, this 
report is made because of the unusual clinical and serologic opportunities 
afforded by the material, and because of the methodologic significance in long- 
term laboratory follow-up of a treated chronic disease. 

The facts of extreme slowness of seroreversal in treated latency and of the 


lack of correlation between seroresistance and need for re-treatment have long 


been known; but, in spite of this, the question of management of the patient 


with the positive STS is constantly raised. For guidance of both patient and 
physician one can still do no better than refer to a discussion prepared by Moore 
in 1946,! which holds true in the era of penicillin-therapy just as in that of arseno- 
therapy. In spite of this knowledge, the regrettable tendency persists to treat 
the positive STS rather than the patient. 


COMPOSITION OF GROUP 


The clinical material upon which this study is based comprises a group of 
2,820 patients treated for latent syphilis at the New York State Penitentiary, 
Sing Sing Prison at Ossining, New York. The details of management of patients, 
of diagnosis, and of treatment have been given in a paper reporting on the clinical 
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outcome.” These can be summarized by the statement that patients with syphi- 
lis entering the New York State penal system were managed through a centrally 
located Syphilis Control Unit at Sing Sing Prison which was staffed by an un- 
changing medical and nursing component from 1939 to the present time and 
which was from the inception designed to carry out a carefully planned research 
program. 

Upon entry to prison the patient was given a complete examination, and 
all previous available records of his status were collected. An assessment of 
his status was made, and treatment was then outlined. By this procedure the 
date of the first verified diagnosis of syphilis was established; this point in time 
(called ‘‘first complete evaluation’’), furnishes a reference mark for dating subse- 
quent episodes in his management. For some this was the date of the prison 
workup; for others it represented an earlier date. The patients were uniformly 
handled by a small unchanging group of physicians giving treatment in accordance 
with predetermined research schedules, followed by a test technique performed 
in a single laboratory, which was kept relatively constant over a period of years. 
The incarceration of the patients further afforded opportunity for long-term 
follow-up of clinical and serologic status in such a way as to provide a type of 
observation rare in the field of therapeutic and serologic studies of latent syphilis. 

On the basis of the evaluation of history, physical examination, x-ray status, 
STS, and spinal fluid examination, when possible, treatment was recommended. 
Over the period 1939-1948 many different types were used, and standards of 
“adequacy” have been established for the purpose of this discussion which are 
given elsewhere.” Table I shows the treatment status of the group. 

All serologic tests with but few exceptions, including the quantitative titered 
complement fixation test for syphilis, were performed in the Department of 
Laboratories and Research, New York State Department of Health, utilizing 
the technique of Wadsworth, Maltaner, and Maltaner.’ It can be stated that 
the serologic technique and the antigens used have been uniform throughout 
the period of the past 15 years and that none of the changes observed can be 
attributed in any way to changes in serologic technique or manner of reporting. 
For the benefit of those who are not familiar with this test, it should be noted 
that a titer of 6 or 7 is, in general, comparable to a qualitative report of 4 plus 
in more widely known tests. 

Since all samples have been sent to the State Laboratory in Albany for 
testing it can be appreciated that the degree of test variation in this well-con- 
trolled unit is at a minimum. Thus, the serologic aspects of this group have a 
constancy that is found in very few long-term studies in syphilis. Other tests 
have been used as a second procedure from time to time; and it has, of course, 
been necessary to rely to some extent upon reports from other sources utilizing 
different procedures; but the large experience with the single test provides very 


highly standardized and significant information on a large group of men. 


Cell counts on spinal fluid specimens were performed at the prison laboratory 
immediately upon withdrawal. The fluid sample was then sent to either the 
New York State Laboratory at Albany or to the Bellevue Hospital Laboratory 
in New York City. 
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It will be noted thatt his paper reports on 2,820 patients with either latent 
or asymptomatic syphilis as defined in the preceding paper.2 However, in the 
preceding paper 2,954 patients were analyzed. There are some administrative 
and nontechnical reasons for the differences which are not germane to this paper. 
The difference is of no significance with respect to the analysis. 

For the purposes of this study, patients with latent syphilis so proved by 
the finding of a negative spinal fluid as well as those classified as having ‘“‘asympto- 
matic’ syphilis are considered as a single group. Omitted from the study are 


‘ 


a few patients with a diagnosis of ‘‘asymptomatic”’ syphilis who were found to 
have positive spinal fluids upon examination subsequent to therapy. With 
but a very rare exception those originally diagnosed as having ‘‘asymptomatic’’ 
syphilis upon whom subsequent spinal fluid examinations were performed, had 
negative spinal fluids, so that the consolidation of the two groups and the implied 
consideration of the combined group as representing latent syphilis appears 
valid. 

As shown in Table I, there were 2,820 patients diagnosed as having latent 
or asymptomatic syphilis at the time of their first complete evaluation. These 
patients have received varying amounts of treatment, ranging from none to two 
or more courses of what was considered “‘adequate”’ therapy. 

The methods of treatment used in management of this group run the gamut 
of therapeutic schedules which have been used for the treatment of syphilis for 
the past 30 years. They run from self-treatment, drug store treatment, local 
treatment (all classed as ‘“‘no treatment” for the purpose of this paper), through 
all kinds, combinations, and dosages of arsenicals and heavy metals used in 
routine prolonged courses of treatment, intensive therapy, and fever therapy, 
to penicillin therapy, and comprise, in some cases, combinations of the foregoing. 

Since it is known that “‘cure’’ of syphilis can be attained by many different 
means (penicillin, chemotherapy, or even spontaneously), and since the follow-up 


clinical observations on this group as reported elsewhere? suggest that ‘‘cure”’ 
did in fact take place, it is felt that the serologic patterns shown, although derived 
from patients treated by many different methods, represent simply the pattern 


of loss of reagin (the return to seronegativity) in the patient ‘‘cured”’ of latent 
syphilis. 

The serologic studies presented here are based upon the New York State 
Complement Fixation Test.? However, the general pattern of seroreversal, 
of loss of demonstrable reagin from the blood, as measured by a battery of dif- 
ferent serologic tests, is usually roughly similar when the same group of patients 
is repeatedly tested by the same laboratory utilizing standard techniques and 
antigens and adequate serum controls.‘ There will be, however, differences in 
titer from one test to the next, and in the length of time required to reach sus- 
tained seronegativity. The more highly sensitive tests may remain positive 
or weakly positive for months after other less sensitive tests have become nega- 
tive, but the significant facts are that there is a general trend of loss of seroposi- 
tivity after successful treatment and that there is a rough parallelism between 
the curves shown by different tests performed on the same patient. 
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Opportunities for prolonged follow-up by a single test procedure kept con- 
stant in performance and sensitivity, performed in a single laboratory, and 


following a large series of patients enjoving superior follow-up are very rare. 
It is thus felt that the serologic experience of this group is of significance in 
demonstrating, within rather broad limits, the rate of seroreversal which may 
be expected to occur in patients tested by other STS procedures. The New 


York State Complement Fixation Test, however, has a sharply circumscribed 
area of utilization; and it is a fact that the tendency is for the simpler flocculation 
test to be used increasingly in diagnosis and follow-up. 

Clinical response of the patients comprising the group, of whom a 10 per 
cent sample was carefully studied in 1953, was reported elsewhere? and may be 
summarized as follows. 

The group has a range of observation following treatment from 5 to 25 
vears with an average of 14 years, which provide sufficient duration of obser- 
vation to find the onset of late complications, were they to occur. The late 
complications were notably rare.2. Consequently the serologic findings by the 
single test procedure herein reported are considered as probably representing 
the general pattern of seroreversal to be expected following ‘‘adequate”’ therapy 
for latent svphilis. 

DISCUSSION OF FINDINGS 

Although it is realized that the serologic changes, in themselves, cannot be 
considered as sole guides to outcome of therapy and progress of the patient, it 
should be recalled that clinical progression was extremely rare in this group.” 
It was apparent that antisyphilitic therapy for latent syphilis as prescribed 
and administered in the group under consideration could be considered for practi- 
cal purposes as ‘‘curative.’’ Thus, serologic observations in this group could 
‘curative” 


be considered as representative of what might be expected to follow 
antisyphilitic therapy for latent or asymptomatic syphilis, whether the agent 
were arsenic and bismuth or penicillin. 

Table I] shows the gradual pattern of increase of seronegativity through a 
period of 25 years following ‘‘first complete evaluation,”’ regardless of treatment 
given before or at that time, and with no regard to the duration of infection 
prior to that time. Since there was a tendency to observe patients longer when 
the STS remained positive than when it had reversed to negative, cumulative 
sustained seronegativity rates have been used in analyzing these data. It is 
assumed by this method that patients whose blood was negative at last obser- 
vation retained this negativity. Omitted from Table II are 175 patients who 
were serologically negative at the time of first complete evaluation and whose 
serologic tests for syphilis remained negative throughout the period of observation. 

It is evident that the rate of attainment of seronegativity was slow. By 
the fifth year of observation only 25 per cent of the patients had reverted to 
negativity; and it required 11 years for 50 per cent to reach this status. However, 
by the twenty-fifth year of observation, 89 per cent had become negative. 

It is necessary to recall that these figures are based upon a single test pro- 
cedure; by other tests, the rate of negativity at a given time might be expected 
to be somewhat different, the magnitude of the difference being roughly a function 
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Number 4 


TABLE II. CUMULATIVE SERONEGATIVITY RATE AMONG PERSONS TREATED FOR LATENT 
OR ASYMPTOMATIC SYPHILIS 


REVERSED TO AND REMAINED SERONEGATIVI 
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NUMBER -ER CENT PER CENT 
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of the greater or lesser sensitivity of the test being compared. Furthermore, the 
smooth continuity shown in these curves are also dependent upon both the 


utilization of a single standardized laboratory and the testing of a large group 


of patients. 


rs (N=183) 


nore (N=202) 


lete Evaluation 


Cumulative seronegativity rate among patients untreated prior to, but adequately 


Fig. 1 
treated at time of, first complete evaluation, by duration of syphilitic infection 


The time required for attainment of seronegativity, as is well known, is 


dependent upon the duration of infection. To just what extent this is true is 


well illustrated in Fig. 1 which shows the cumulative sustained seronegativity 


rates for latency of less than 4 years’ duration and of 4 or more years’ duration 


among patients untreated prior to, but ‘‘adequately”’ treated at time of “‘first 


complete evaluation.”’ One year following first complete evaluation, only 1 


per cent of patients with syphilis of 4 or more years’ duration had become nega- 


tive as compared with 14 per cent of patients with syphilis of less than 4 years’ 


duration. At 2 years of observation, the rates were 5.9 and 23.7 per cent, re- 


spectively. From this point on, the actual percentage difference, averaging 
well over 20 per cent, was maintained throughout 14 vears of observation. 

The long duration of positivity in patients ‘‘adequately”’ treated for latent 
syphilis, as here shown, demonstrates the futility of repeated courses of therapy 
administered in the hope of achieving a further precipitous fall in the STS or 
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in hopes of accelerating the achievement of seronegativity in individuals with 
persistent seropositive findings after an initial ‘“‘adequate’’ schedule of either 
penicillin or chemotherapy. This observation lends further support to the 
conclusion that the duration of the disease, its state of latent activity, the host 
response, and the STS by which the patient is tested are more important in 
deciding the serologic outcome than the amount or kind of therapy, providing 
that the schedule was initially ‘adequate’ to destroy completely 7. pallidum 
in the host. 

It is probably true that in the later years of latency, therapy, as such, can 
be considered to be without any effect on the serologic outcome, and should be 
given simply to cure the chronic, low-grade infection which has been shown to 
persist through the fifth and sixth decades of life.6 This is of importance to 
those charged with the management of the newly discovered patient with late 
latent syphilis. It is suggested that, for untreated individuals who have achieved 
and maintained the status of latency for a period of years, therapy should be 
administered for the express purpose of avoiding late manifestations in those 
individuals who may not have undergone spontaneous cure but whose status 
with respect to the 7. pallidum cannot be determined by any ante-mortem 
method now known. However, such therapy should be understood to have 
little or no effect on achieving seronegativity as is so often hoped by both phy- 
sician and patient. 

It is necessary to bear in mind that in latent syphilis, as in early syphilis, 
the curve of the serologic fall of the individual patient is often not a smooth one, 
especially the more frequent the determinations.’ The fluctuating nature of 
the STS is dependent on many factors both in patient and laboratory which 
need not be discussed here, but it is of importance that this be recognized for 
what it is and that a single increase in titer not be interpreted as an indication 
for further treatment on the assumption that a serologic relapse is occurring. 
If one is to avoid unnecessary therapy, one should be guided by the over-all 
trend in successive titers rather than in any arbitrarily determined percentage 
increase or actual level. 

SUMMARY 

The pattern of seroreversal, as measured by the New York State comple- 
ment fixation test following ‘‘curative’’ treatment for latent syphilis, is shown 
and discussed with respect to a prison population experience involving 2,820 


patients. 
The rate of seroreversal as measured by this single procedure is slow, reaching 


25 per cent after 5 years and 50 per cent after 11 years of observation. It is 
pointed out that the duration of infection at the time of treatment is a major 


factor in the rate of reversal. 
The relationship of serologic findings to the management of the patient 


with latent syphilis is discussed. 
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NE OF the reasons why epidemiologists rarely bother with random samples 

when clinical examination is required is that, in the United States at least, 
a significant proportion of the selected subjects refuse to participate. Non- 
participation rates in such studies have run as high as 40 per cent.6 9"? In 
this situation, sufficient bias may be introduced so that the additional effort of 
drawing a random sample is wasted and one might just as well have worked with 
a quota sample’? in the first place. In order to get out of this difficulty, it is 
essential to study the factors related to nonparticipation. 

Most of the information about the characteristics of nonparticipants, as 
reviewed in an earlier paper,’ was obtained from surveys, the principal aims of 
which were to study problems other than that of nonparticipation. By contrast, 
the investigation reported here was designed for the comparison of persons who 
had accepted a clinical examination in a field study with those who had refused, 
with regard to their knowledge, attitudes, and practices in the sphere of health. 


SUBJECTS 


Two groups of subjects were drawn from the Pittsburgh Arthritis Study 
Group which was designated for clinical examination.? Every available person 
who had been interviewed but refused examination in the arthritis study was 
included. Due to death or removal from the Arsenal Health District, only 164 
of the nonparticipants were still available at the time we planned this study. 
These 164 nonparticipants were balanced for age and sex with a group of equal 
size drawn at random from among the participants. This gave a total of 328. 
Due to refusal and serious illness, only 310 were interviewed. These 310 respond- 
ents were then rebalanced for age and sex, in which process 10 respondents had 
to be excluded. The final structure of the group is displayed in Table I. 


METHOD 


All respondents were interviewed individually in their homes. Initially 


they were assigned at random to the three women who were employed as inter- 


viewers. This random assignment was not rigidly maintained, for toward the 


National Institute of Arthritis and Metabolic Diseases. 


321 


Chron. Dis 
CHEN AND COBB J. Ata 19st 


end of the field work two of the interviewers were released, and one was kept on 
to question a few remaining persons. ‘The interviewers were instructed to assure 
every respondent that his frank answer would aid those planning programs to 
improve health services in the community and that his name would not be re- 


corded on the questionnaire. 


TABLE I. INTERVIEWED SAMPLE BY AGE AND SEX 


FEMALES 


POTAL 
ORIGINAT ORIGINAL NON- ORIGINAL ORIGINAL NON- 
PARTICIPANTS PARTICIPANTS PARTICIPANTS PARTICIPANTS 


Annanuuwn 


The questionnaire was designed to investigate several factors: (1) the 
knowledge of health, disease, and health services; (2) pattern of participation in 
community affairs; (3) state of health and pattern of medical care; and (4) atti- 
tudes toward sickness and treatment, medical personnel and institutions, and 
surveys and community activities. The relevant questions were thoroughly 
intermixed so that it was possible to come back to a topic with a check question 


without the respondent bei 


g aware of it. Almost all of the questions had the 


possible answers preclassified. There were, however, some of the open-end type. 
Most of the questions about attitudes were projective in nature, or at least 
indirectly asked. Throughout the interview the respondents were encouraged 
to volunteer information which was recorded in the margins. 

Since nearly two years had elapsed from the time most of these persons had 
been invited for their examination in the Arthritis Study, it seemed important 
to check the effect of their experience during this interval. Therefore, the ques- 
tion was asked, “If you were offered a chance to have a free medical examination 
at the Arsenal Health Center, would you go?” The 115 original participants who 
answered that they would go again are referred to hereafter as confirmed partict- 
pants. The 101 original nonparticipants who answered that they would refuse 

ire hereafter referred to as confirmed nonparticipants. The 35 original 
participants who would now refuse and the 49 original nonparticipants who would 
now accept are sometimes combined for the sake of brevity and are then re- 


ferred to as vacillators. 
RESULTS 


Analysis of the data does not show any important differences between 
participants and nonparticipants with respect to their knowledge about diseases, 
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their knowledge of the Pittsburgh Department of Public Health, or their com- 
munity activities. Interesting differences were noted with regard to pattern of 
medical care, reported state of general health, and a variety of attitudes. 


TABLE II. PER CENT OF PERSONS IN EACH OF THE SEVERAL PARTICIPATION PATTERNS WHO 
EXPRESS THE SPECIFIED BEHAVIOR WITH REGARD TO MEDICAL CARI 


PARTICIPATED DID NO! CONFIRMED 
CONFIRMED BEFORE; PARTICIPATI NON- 
PARTICI- WOULD NOT BEFORE; PARTICI- 
BEHAVIOR PANTS AGAIN WOULD NOW PANTS 


101 


Have a regular doctor 

Have been a patient in the hospital 

Have been to an outpatient clinic 

Have been taken care of by a nurse 

Home has been visited by a 
public health nurse 

Have been to a chiropractor 

Have been to an osteopath 

Have been to a naturopath 

Have been to a faith healer 

Five or more of the above nine items 

Would turn first to medical personnel 
for help if woke up with severe pain 
in chest in the middle of the night 

Would consult a physician for three or 
more of the ten specified symptoms* ( 91% 


*The ten specified symptoms are: swollen ankles, cold or sore throat, constipation, shortness of 
breath, persistent backache, fever, blood in stools, excessive thirst, severe pain in chest, and persistent 
pain in stomach 


Table II sets forth information about the pattern of medical care among these 
four groups of respondents. It is interesting to learn that the proportion of the 
confirmed nonparticipants who have used each of the nine kinds of medical serv- 
ice is consistently smaller than that of the confirmed participants. This con- 
sistency is further emphasized by item 10 which indicates that 32 per cent of 
the confirmed participants had used five or more of the several kinds of service, 
while only 9 per cent of the confirmed nonparticipants had done so. The chi 
square test discloses that if in fact the two groups truly had equal proportions 
of persons utilizing five or more services, this kind of a distribution would occur 
on the basis of chance less than once in a thousand times. The last two items 
indicate that the confirmed nonparticipants differ from the other groups not only 
with regard to the medical care they have had, but also in being less inclined to 
seek medical care in the future. Finally, it is intriguing that on item 10, the 
combination item, those who did not participate before but would now are much 
more like the confirmed participants than the confirmed nonparticipants. In 
other words, the second opportunity for an examination has appeared attractive 
to that group of the previous nonrespondents which has the same experience with 
medical care as the previous respondents. 
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In further support of the fact that the confirmed nonparticipants have actu- 
ally had less medical care, it should be noted, though it is not shown in the 
tables, that they are more apt to answer ‘“‘don’t know” when inquiry is made 
about their attitudes toward medical personnel and institutions. This is par- 
ticularly striking for the questions about clinics, for it appears that significantly 
larger proportions of the confirmed nonrespondents than of the other groups have 
formed no attitudes about clinics. This supports the observation that they have 


had little experience on which to base such attitudes. 


TABLE III. Per Cent oF PERSONS IN EACH OF THE SEVERAL PARTICIPATION PATTERNS WHO 
MADE THE SPECIFIED REPORTS OF THEIR STATE OF HEALTH 


PARTICIPATED DID NOT CONFIRMED 
CONFIRMED BEFORE; PARTICIPATE NON- 
REPORTS PARTICI- WOULD NOT BEFORE; PARTICI- 
PANTS AGAIN WOULD NOW PANTS 


nt health 16‘ 20% 


i 
more diseases 63° : £57, 


is the matter with him he 
rather not know it 10°; 4¢ 

- more chronic diseases, but con- 
in excellent health* 4 2° 


*The ten specified chronic diseases are: high blood pressure, cancer, diabetes, tuberculosis, arth- 
ritis. asthma, heart disease, kidney trouble, hardening of the arteries, and stomach ulcer. 


A comparison of these groups with regard to their personal estimate of their 
current state of health is presented in Table III. It is apparent that the con- 
firmed nonparticipants have the largest proportion of persons believing them- 
selves in excellent health and the smallest proportion of persons reporting one 
or more of the chronic diseases about which inquiry was made. One immediately 
ties this to the fact that they have had less medical care, and he tends to jump to 
the conclusion that this is the healthy segment of the population. However, item 
3 tends to throw a little doubt here, for a larger proportion of the confirmed non- 
participants agree that one of the justifiable reasons for refusing examination 
would be the statement, “If anything is the matter with me, | would rather not 
know it.’ If we are willing to accept such a projective technique as indicating 
the respondent's own feelings, this suggests that perhaps there is a psychologic 
denial of illness among the confirmed nonparticipants. It seemed possible that 
if this were the case, we might find among the confirmed nonparticipants a greater 
proportion of the persons listing a specific chronic disease who considered them- 
selves contradictorally as in excellent health. When this matter was examined 


(item 4) the numbers were consistent with this hypothesis but too small to sup- 


port it satisfactorily. Further investigation of such an hypothesis is certainly 


warranted, for it has been put forward by a number of authors.!:1)*)% 
It is important to examine the reporting of chronic diseases in somewhat 
greater detail. In the first place, one might think that the high proportion of the 


confirmed participants reporting one or more diseases would be due to the fact 
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that they had been examined in the arthritis study and thus learned more about 
their assorted diseases. Fortunately, we were in a position to check this, because 
in a previous health survey including this group of persons, inquiry had been made 
about a series of chronic diseases. The confirmed participants reported more 
diseases before the study as well as after the study, though, as expected, the dif- 
ference between the participants and the nonparticipants was somewhat increased 
after the study. In the second place, an examination of the kinds of diseases 
mentioned by these people reveals that the bulk of the difference is made up by 
people who think they have arthritis. It is presumed that a study announced as 
directed at heart disease would have been loaded with heart disease, etc. There 
is, however, one exception to this, for Cochrane’ and others have pointed out that 
people with tuberculosis tend to be among the last persons to come in for x-ray 


in the course of a survey. 


TABLE IV. PER CENT OF PERSONS IN EACH OF THE SEVERAL PARTICIPATION PATTERNS WHO 
AGREE WITH THE SPECIFIED NEGATIVE ATTITUDES TOWARD MEDICAL 
PERSONNEL AND INSTITUTIONS 


PARTICIPATED DID NOT CONFIRMED 
CONFIRMED BEFORE; PARTICIPATE NON- 
ATTITUDES PARTICI- WOULD NOT BEFORE; PARTICI- 
PANTS AGAIN WOULD NOW PANTS 


Doubt in own doctor 39% 
Doctors are hard to reach for 
emergency calls 399 
Loss of confidence in doctors 16‘ 
Doctors do not take enough personal 
interest in you 
Nurses often refuse to answer patients’ 
questions 
Nurses are not always as sympathetic 
as they should be 
Nurses often scold the patients 
too much 
Nurses often forget that the patients 
are human beings 
Hospitals are places where many people 
go to die 
[The clinic often makes people wait 
too long 
One is often frightened or embarrassed 
in the clinic 
Seven or more of the above eleven 


( 


7 
24° 


Turning to Table IV, we find the proportion of persons who agree with a 
whole series of negative attitudes about medical personnel and institutions for 
each of the several patterns of participation. The first thing that catches the 
eye here is that the differences between the confirmed participants and the 
confirmed nonparticipants are very small. Similarly, the differences between 
the two middle columns, those who participated before but would not again 
and those who refused the first time but would accept now, are also rather small. 
In fact, the similarity between these last two groups in this table has led us to 
want to put them together under the heading of vacillators. Study of this table 
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item by item and collectively in no. 12 makes it abundantly clear that the vacil- 
lators have an excess of negative attitudes about medical personnel and institu- 
tions. The probability of this having occurred by chance is also less than one 
in a thousand. 

One naturally wonders if these vacillators also have negative attitudes about 
other subjects. Our ability to examine this question is limited, for this idea did 
not occur to us in designing the questionnaire. However, there are a few other 


places where negative attitudes could be expressed or implied. Three of these 


are presented as items 4-6 in Table V, examination of which reveals that these 
negative attitudes are by no means consistently more prevalent among the vacil- 
lators. If one is willing to accept a refusal to give information about income or 
education as a negative attitude, it may be useful to mention that it has been 
observed, though not reported in tabular form, that this phenomenon was less 
common among the vacillators than among the confirmed nonparticipants. 
Before leaving Table IV, it is appropriate to call attention to the prevalence 
of negative attitudes toward physicians, nurses, and hospitals. These figures 
would indicate that roughly one person in six has had an experience which has 
caused him to lose confidence in doctors. Nurses should be aware that an even 
larger percentage of people are willing to agree with the statement, “‘Nurses 
often forget that patients are human beings.’”’ Finally, clinic administrators 
should have red faces over the fact that over half of the people believe that 
clinics often make people wait too long, and one person in three believes that one 
is often frightened or embarrassed in the clinic. 
raBLE V. PER CENT OF PERSONS IN EACH OF THE SEVERAL PARTICIPATION PATTERNS WHO 


\GREE WITH THE SPECIFIED REASONS FOR PARTICIPATION OR NONPARTICIPATION 
IN A HEALTH SURVEY 


PARTICIPATED DID NOT CONFIRMED 
CONFIRMED BEFORE; PARTICIPATE NON- 
REASONS PARTICI- WOULD NOT BEFORE; PARTICI- 
PANTS AGAIN WOULD NOW PANTS 


is a free service 61! 
is suggested by friends, relatives. or 
family physician 
every citizen’s duty to cooperate 
1 community health survey 
>was no need to get undressed the 
they asked vou to 
I could not see what I would get out 
of it 110; 
I would lose too much time from work 10) 


Fable V sets forth information about attitudes toward participation in health 
surveys. It is noted that the proportion of the confirmed nonparticipants who 
agree with each of the negative attitudes, items 4-6, is persistently and signifi- 
cantly higher than that of the confirmed participants. An inspection of item 2 
in this table reveals the effectiveness of appeal through friends, relatives, em- 
ployers, and family physicians, in changing the mind of those who did not partici- 
pate the first time. With regard to the negative attitudes, further analysis 
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shows that the response of, ‘‘No need to get undressed. . . ’’ is more common 
among females than males. One might think that those who agree with, “‘] 
could not see what I would get out of it,”’ or, “‘I would lose too much time from 
work,’’ would come from the lower income groups. However, this does not prove 
to be the case. 

Closely related to attitudes about participation are reasons for acceptance 
or refusal of a free medical examination. The question on this subject was 
open-ended, and the answers given are summarized in Table VI. The most 
common reason for acceptance of a free medical examination seems to be a desire 
for a checkup; while the most common reason given for refusal is “‘prefer my 
own doctor.”’ Interestingly enough, this is significantly more frequent among 
the confirmed nonparticipants than among those who participated before but 


would not again. 


TABLE VI. Per Cent DISTRIBUTION OF REASONS GIVEN FOR ACCEPTANCE OR REFUSAL OF A FREI 
MEDICAL EXAMINATION 


CONFIRMED DID NOT PARTICIPATE 
REASON FOR ACCEPTANCE PARTICIPANTS BEFORE; WOULD NOW 


To check up 66% 
To get medical examination and treatment 
To get free service 

lo see good doctors and nice people there 
Others 


17, 
18% 


Total 100°, 100°, 


PARTICIPATED BEFORE; CONFIRMED 
REASON FOR REFUSAI WOULD NOT AGAIN NON PARTICIPANTS 


Prefer my own doctor 

Feeling well 

Lack of interest in health survey 
Unpleasant experience in the health center 
Do not have time 

Others 


Total 100°, 


The most striking thing about this table is the emphasis that it puts on the 


importance of personal relationships, for 33 per cent of the confirmed partici- 


pants indicated that their reason for acceptance was a desire to go back and 


renew their personal relationships with one or another of the staff members. By 
contrast, 26 per cent of the original participants who would now refuse relate 
this to an unpleasant experience at the health center, which undoubtedly was 
an interpersonal unpleasantness rather than something related to the physical 
environment. Admitting immediately that a study of this sort should ideally 
have no unfavorable reactions resulting from its work, it is interesting to calcu- 
late the ratio of people favorably influenced by their experience to those unfavor- 
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ably influenced. This turns out to be —— “= 4, This means that four times 


as many people were favorably affected by their experience as were unfavorably 


affected. Desirably, this ratio should be even higher. 

The fact that better than 1 in 6 of the persons who would not accept this 
free medical examination gave “‘feeling well’ as their reason for refusal, indicates 
a lack of adequate communication of the purpose of the invitation, for partici- 
pation of the healthy and the unhealthy is equally important to the study. In 
other words, such an answer is really an irrelevant reply if the purpose of the 
examination has been thoroughly understood. 

Another aspect of attitudes toward participation is expressed in Table VII. 
Here the variations in the per cent of persons who agree with certain specified 
suggestions for persuading persons to take part in a health survey are detailed. 
This table is not broken down into the several participation groups because the 
differences were negligible. It is interesting to note that the abstract concepts 
related to the value of the scientific data to be collected and the possibility of 
resulting improvement in health services rate nearly as high as the emphasis on 
a chance of checking one’s health, which is clearly a concrete personal service. 
By contrast, less than half of the people felt that it would be helpful to offer pay- 
ment or a door prize as an inducement. As might be expected, there was an 
excess of persons in the lower income brackets who were interested in a financial 
return or a chance on a television set. This immediately leads to the question 
as to whether there were some people who thought a financial inducement might 
actually be harmful. It turns out that only 4 per cent of the interviewed group 
felt that a financial inducement or a door prize would lower the tone of the study 


to the point where it would ‘“‘make people shy off or think twice.” 


TABLE VII. Per CENT oF PERSONS WHO AGREE WITH CERTAIN SPECIFIED SUGGESTIONS FOR 
GETTING PEOPLE TO TAKE PART IN A HEALTH SURVEY 


PER CENT OF PERSONS 
SUGGESTIONS n= 300 


Emphasis on the chance of checking one’s health 

Emphasis on the importance of the scientific facts to be gained from 
the survey 

Emphasis on the possibility of improving medical services through 
the health survey 

Emphasis on the fact that it is a free service 

Offer to pay $5 to each person who takes part in the health survey 

Offer a television set for a door prize 


DISCUSSION AND COMMENT 


The observations that have been recorded lead to a variety of thoughts. First, 
the group of persons we have designated as vacillators are of interest, for they are 
the ones who have actually changed their minds about participation. There 
are two possible reasons why they might have done so. The first is that they 
might have recently had some special experience which would influence their 
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behavior. That this is the case for some of them is clearly indicated in Table 
VI. The second possibility is that they might be more susceptible to changing 
their minds, that is to say they might as a group be more ambivalent about pdr- 
ticipation than the persons in the other two groups. It seems probable that this 
factor is operating also. For example, in Table II we have seen that the vacil- 
lators use as wide a variety of medical services as the confirmed participators, 
vet they are less willing to name a family doctor than either of the two other 
groups. This might be interpreted as ambivalence with regard to medical care. 
Furthermore, the large excess of negative attitudes about medical personnel and 
institutions that is demonstrated for these people in Table [V undoubtedly leads 
to ambivalence about participation in some people. It would seem likely that 
this would be particularly true of those who are otherwise conditioned to partici- 
pate by their attitudes about such things as surveys, community responsibility, 
and the importance of medical research, which appear to be the same in this 
group as in the other two groups. 

There are two other points about the vacillators. Since they have an excess 
of negative attitudes toward medical personnel, the usual practice of using lay 
interviewers to persuade the subjects to participate is sound. The other thing 
that we have observed, Table V, is that a strikingly high percentage of persons 
changed from refusal on the first occasion to willingness to participate, apparently 
as a result of remarks by friends or relatives. This would seem to indicate that a 
systematic approach to third-party selling might be very effective. This in fact 
proved to be the case in our attempts to complete the interviews. Several 
clergymen successfully persuaded particular members of their respective parishes 
to accept the interview, despite the fact that these persons had previously refused. 

Second, as seen in Table VI, the confirmed nonparticipants seem to have 
certain striking characteristics. The first of these is that they are more inclined 
to give “prefer my own doctor”’ as their reason for refusal than those who par- 
ticipated before, but would not again. Second, they tend to have had less ex- 
perience with a variety of medical care. It is not clear whether this reduced 
experience with medical care is more due to the fact that they are somewhat 
healthier or the fact that they are less inclined to seek different kinds of medical 
care when they are ill. Both of these factors may operate to some extent. Third, 
the confirmed nonparticipants as a whole seem to have less favorable attitudes 
toward surveys. 

These three striking characteristics of the nonparticipants lead to one im- 
portant recommendation and two general suggestions. The important recommen- 
dation is that in conducting such surveys it is essential to have the unqualified 
backing of the practicing physicians in the community so that when an individual 
says he prefers his own doctor, this person’s physician can be approached and 
requested to urge his patient to participate. We do not have evidence which 
proves that those persons who say they prefer their own doctors would change 
their minds as a result of urging by their physicians. However, our experience 
in a small number of cases suggests that this may work, and it is reasonable to 


suppose that those who say they prefer their own doctor would be more influenced 


by his advice than those who give other reasons. 
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It would seem likely that raising the general level of health education in 
the community would contribute to participation by those who seem to lack 
appreciation of the service they can obtain from physicians. Likewise, it would 
seem probable that the unfavorable attitudes toward surveys might be somewhat 
ameliorated by a flood of favorable publicity immediately preceding and during 
the survey 

Third, with regard to the interesting question as to whether an offer to pay 
an individual to participate would help, it seems important to note two things. 
First, there is very little evidence that it would be harmful. Second, it would 
seem to be most helpful in the segment of the population that is least well-to-do, 
which is also a segmentof the population that in the United States tends to rather 
low participation rates.2’ It would seem then, that such methods should be 
tried, for certainly when one is planning an investigation which is to cost perhaps 
fifty dollars per subject, the addition of a five dollar fee makes only a 10 per cent 
increase in the over-all cost of the study. 

Fourth, the importance of personal relationships must never be underesti- 
mated. This would seem self-evident and is re-emphasized by the figures in 
Fable VI. Furthermore, the importance of adequate communication between 
the persuader and the subject has been pointed out. Our conclusion is that no 
effort should be spared in the selection of personnel to work on such a project. 

Finally, it seems worth while to discuss the value of establishing a formal 
interview to precede or accompany the first invitation to come for examination. 


A properly designed interview could accomplish three things which will be dis- 


cussed in turn. First, such an interview could provide information on which 
to base a program of third-party selling. For example, one could find out the 
name of the family physician, the name of the church attended, the names of 
organizations to which the individual belongs, his occupation, and even the name 
of a friend or relative outside the household who will always know where the 
individual can be located. This last is a valuable method if any follow-up studies 
are contemplated and might on some occasions be turned to advantage for per- 
suading the individual to participate. 

Second, if all methods of persuasion fail and the individual refuses to be 
examined, one can have as the result of such an interview sufficient data about 
the disease under investigation to decide if there is an important difference be- 
tween the respondents and nonrespondents. Furthermore, if a nonresponse bias 
is uncovered, the interview data may be used in the development of a correction 
factor as has been done in one study.’ 

Third, an interview of this sort is the optimum vehicle for further research 
on the nonresponse problem, for the data would be collected before the individual 
indicated whether or not he would accept the examination. 


SUMMARY 


An investigation of acceptance and refusal of clinical examination in the 
course of a field study of arthritis has been presented. The subjects for study 
were subdivided into those who accepted the examination and indicated a will- 
ingness to come again, those who refused the examination and would refuse again, 
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and those who vacillated. The vacillators are surprisingly numerous and of 
particular interest for they are persons who seem to display ambivalence in their 


attitudes toward medical personnel and institutions. This suggestion of ambiv- 


alence clearly needs to be investigated further, for the evidence presented is 
largely that of negative attitudes. 

The confirmed nonparticipants are notable for their minimal use of medical 
care and their belief that they are in good health. 

The principal reason given for refusing to participate is ‘‘prefer my own 
doctor.” This indicates the importance of having the unqualified backing of the 
practicing physicians in the community so that the personal physician of each 
person who refused for this reason can be asked to urge his patient to participate. 

Most of the persons interviewed do not consider that offering to pay people 
for participation would be helpful. However, only a very few believe it would 
scare people away. 

The importance of personal relationships, adequate communication, and 
third-party selling is brought out. 

We suggest that further research is needed. A study of this problem should 
be incorporated into the plans for every survey in which clinical examinations 
are to be performed. 


We wish to express our appreciation to Dr. S. King for helping to develop the questionnaire, 
Dr. D. J. Thompson for statistical guidance, and M. Wieland for help in supervising the field work. 
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ASED on the hypothesis that host and environment factors influence the 

course of illness of aged persons, major efforts are expended during and after 
hospitalization, first, in determining the nature of these factors and, second, in 
combining the resources of medicine, surgery, psychiatry, nursing, social service, 
occupational therapy, and physical therapy in the management of aged patients.! 
The direction and degree of effort required to benefit patients optimally are often 
obscure, since quantitative information is generally lacking about the relative 
importance of the various factors.! There is, thus, a recognized practical and 
philosophic need for studies that will aid in obtaining such quantitative infor- 
mation.! 

This report concerns a prospective, multidisciplinary study of illness in 
patients at The Benjamin Rose Hospital, a geriatric hospital in Cleveland, Ohio. 
The report includes a summary of the methods that have been established for 
classifying patients and for evaluating functional status at various times during 


the course of illness. Certain preliminary results are also presented. The ulti- 


mate purpose is to utilize such longitudinal evaluations to determine factors of 


prognostic, preventive, and therapeutic significance. 


METHODS 


In establishing methods for studying illnesses of the aged, it was anticipated 
that the evaluation of new and experimental methods would be most reliable if 
limited initially to a single type of illness with an objectively definable diagnosis, 
time of onset, and course. ‘The first methods have been designed, therefore, in 
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*Principal investigators: Sidney Katz, M.D., and Austin B. Chinn, M.D.:; medical, surgical, and 
psychiatric investigators: Lee J. Cordrey, M.D., Amasa B. Ford, M.D., Robert C. Grotz, M.A.. William 
B. Newberry, M.D., and Alexander P. Orfirer, M.D.:; social service investigators: Alice Kelly, Ruth 
E. Mason, and Margaret B. Ryder: nursing investigators: Marion Bittman, R.N., Cleo C. Conley, R.N., 
Margery Hayward, R.N., Alma O. Hofferberth, R.N., Mildred L. Mealing, R.N., Lavina M. Robins, 
R.N., and Mary A. Sherback, R.N.: occupational and physical therapy investigators: Margaret Frew, 
O.T., Judith H. Priebe, O. T., Stephen J. Takacs, R.P.T., and Richard J. Worrall, R.P.T. 
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relation to fractures of the hip, an illness that meets these requirements and 
occurs frequently enough in the aged to be an important problem. 

All private and staff patients with fractures of the hip (occurring within 6 


months prior to admission) are classified according to age, sex, weight, height, 


TABLE I. FUNCTIONAL EVALUATION (NURSE 


Instructions: Circle the symbol that indicates the patient’s functional status on each day 
O = total absence of functional ability 
P = ability with personal assistance 
M = ability with mechanical assistance 
S = complete self-function 
? = unknown or unobserved ability 
Whenever J or P is circled, indicate the type of assistance given in the space pro- 
vided. Circle both M and P if both apply. 
Whenever O or ? is circled, indicate a reason (if one is known) in the space pro- 
vided, e.g., “‘refuses,”’ “‘holiday,”’ ‘‘arthritis prevents,”’ etc. 
At the end of each day, record the total nursing time spent during that day in 
teaching, supervising, and assisting in the /isted functions 
X = unknown amount of time 
O = no time spent 
14 = time spent was 15 minutes or less, but not O 
For intervals longer than 15 minutes, record time to the nearest half hour 
Additional clarifications: 
Trans. tech. —(transfer technique) refers to movement of patient in and out of bed, in and out 
of chair, and on and off toilet. 
feeding is with personal assistance if personal supervision is given (as in patients 
who hold food in mouth and don’t swallow) or if attending personnel have to 
put part of food into patient’s mouth. If attending personnel have to put 
all food into patient’s mouth, this indicates patient’s complete inability to 
feed self. Specially constructed devices such as combination utensils are 


considered as mechanical aids. Cutting meat for patient is not considered as 


Feeding 


assistance. 

Bathing assistance with a single part of the body such as with the back or disabled extremity 
is considered as bathing with personal assistance, but nurse should write 
“back only” or ‘‘right arm only”’ in the space provided. Indicate the type of 
bath by writing ‘‘tub”’ or ‘‘sponge.” 

Dressing excludes the function of tying shoes. 

Toilet refers to going to the room termed ‘‘toilet’’ and using it for purposes of excretion. 
The use of walkers, wheel chairs, arms on toilet, etc., are considered as going 
with mechanical aid. Nurses need not record the activity of getting a wheel 
chair for a patient as assistance. Opening the toilet door for the patient is 
considered as personal assistance and is recorded as “open door only”’ if no 
other assistance is needed. 

any interval of incontinence during a given day signifies that the day is to be 
recorded as one of incontinence. An enema is mechanical assistance when 
taken by the patient himself. Enemas may also involve personal assistance 
if attending personnel have to aid in the administration. Indwelling catheter 
is recorded as both P and M. Thinking for the patient by putting him onto 


the bedpan at regular intervals in order to maintain continence is considered 


Continence - 


as personal assistance. 
Note: Please remember to think of and to record supervision as personal assistance. 
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nature of fracture, presence or absence of other illness (hypertensive cardiovas- 
cular disease, congestive heart failure, myocardial infarction, angina pectoris, 
cerebral vascular accident, atherosclerosis, diabetes mellitus, urinary tract in- 
fection, rheumatoid arthritis, osteoarthritis, and decubiti), mental status, func- 
tional status in activities of daily living (eating, bathing, dressing, tying shoes, 
sitting, standing, walking, climbing stairs, continence, and going to toilet), 
nature of care (medical, surgical, and other), type of prior residence, marital 
status, relationship of persons in prior residence, physical characteristics of prior 
residence (e.g., presence of stairs), dependence on others for personal care, income 
class, degree of economic dependence (food, clothing, shelter, and medical care), 
and degree of socialization. The functional and environmental aspects are then 
re-evaluated at intervals during the course of illness—daily during hospitalization 
and at 6-month intervals thereafter. 

The accumulation and recording of data is a cooperative function of specifi- 
cally designated members of the hospital staff, namely, two responsible investi- 
gators in charge of research, two internists, a psychiatrist, a surgeon, two interns, 
two floor head nurses, a follow-up worker, a laboratory technician, an occupational 
therapist, two physical medicine therapists, a psychologist, and a team of social 
workers. Data are recorded on coordinated data sheets, each specialized dis- 
cipline having its own data sheets which are sent to a central file upon completion. 
Each discipline also has its own recorded set of definitions and instructions. 
Tables I and II are reproductions of the instruction and data sheets used to record 
functional status in activities of daily living as observed by the nursing staff. 
The same sheet is used to record functional status in these activities prior to 
illness and to record functional status observed in follow-up examinations. 
Functional status in ambulation is recorded by the physical medicine therapists 
on comparably designed sheets. Limitations of space preclude the reproduction 
of all instruction and data sheets; however, it should be stated that the forms are 
so designed that observations on any one patient are made in a manner compar- 
able to those on other study patients, whether made by examination or history. 

Prospective data are obtained by examination and observation. Certain 
information, such as that concerning prior status, is necessarily retrospective 
and is obtained by interview. Additional information in the central file includes 


complete copies of the hospital records of patients, including the records from 


transferring hospitals as well as from the Benjamin Rose Hospital. 

Formal and informal training of personnel is carried out as a continuing pro- 
gram to maintain as high a level of integrity of data as possible, and a system of 
checks has been incorporated into the method. Not the least of the efforts of 
the training program is that of improving the specificity of definitions and de- 
fining the limitations of the data. 

The bases for evaluation of certain specific illnesses include the following: 
hypertensive cardiovascular disease on the basis of weekly mean diastolic pres- 
sure level, grams of urinary protein per 24 hours, blood urea nitrogen level, 
funduscopic examination, history or presence of congestive heart failure, and 
history or presence of cerebral vascular accident*; congestive heart failure on 
the basis of history, physical examination, and therapeutic requirements; myo- 
cardial infarction on the basis of history, physical examination, and electrocardio- 
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graphic examination; angina pectoris on the basis of history and therapeutic 
cerebral vascular accident on the basis of history and physical 


requirements; 
examination; diabetes mellitus on the basis of a standard 2-hour postprandial 
blood sugar level determination? and insulin requirement; urinary tract infec- 
tion on the basis of culture of the urine and examination of urinary sediment, 
as well as course of temperature; rheumatoid arthritis on the basis of history and 
physical examination; osteoarthritis of the hip on the basis of roentgenologic 


examination; diagnosis of hip fracture and complications on the basis of monthly 
roentgenologic examinations; and mental status on the basis of psychiatric, 
psychologic, and staff conference evaluations. Psychologic testing has been 


initiated, using the Wechsler Adult Intelligence Scale.® 
RESULTS 


Thirty-nine patients with fractures of the hip were admitted to The Ben- 
jamin Rose Hospital during the first year of the study. The present report con- 
cerns observations in the first 20 patients—now under study for at least 6 months. 
At the time of occurrence of the fracture, 7 patients were between 54 and 77 years 
Of the 7, 3 had never been married, 3 had living spouses, and one was 
The remaining 13 patients were between 79 and 99 years of age and 
There was one male patient, aged 56, and the rest were women. 


of age. 
divorced. 
were all widows. 
The only patient to die within the first 6 months after fracture was the oldest, 
a 99-vear-old widow. 

Functional deterioration was noted with regard to certain host and environ- 
ment factors when the status 6 months after the occurrence of the fracture was 
compared with the status prior to the fracture. The nature and degree of de- 
terioration are presented in Table III. Definitions of deterioration were based 
on the concept that a relatively more dependent status was a deteriorated status. 
Quantitative expression of patient status was then possible in terms of the number 
(or per cent) of patients who were relatively independent or dependent with 
respect to the various factors. 

It was noted as a general rule (Table III) that not all patients were rela- 
tively independent prior to fracture; thus, not all were eligible to deteriorate. 
In some instances as many as 14 or more of the 20 were eligible to deteriorate 
as, for example, with regard to the type of residence, ability to pay (toward 
food, clothes, shelter, and medical care), and functional status in transferring, 
feeding, dressing, tving shoes, going to toilet, continence, getting in and out of 
chair, walking, climbing stairs, and weekly use of stairs for outdoor activities. 
In other instances, as few as 5 or less of 20 patients were eligible to deteriorate 
as, for example, with regard to marital status, residence ownership, gainful em- 
ployment, and daily meals eaten outside of residence. 

Deterioration with regard to single factors varied from 0 to 100 per cent of 
those eligible. Deterioration was observed in 50 per cent of eligibles or more with 
regard to gainful employment, social participation, dressing, tying shoes, stair- 
climbing, and use of stairs for indoor and outdoor activities. On the other hand, 
deterioration did not occur in those eligible with regard to marital status, resi- 


dence ownership, and daily meals eaten outside of residence. 
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Deterioration was compared in patients classified according to age (Table 
IV). The factors selected for evaluation were from Table IIIl, being those in 
which the largest number of patients were eligible to deteriorate. The reliability 
of percentages in the youngest age group, i.e., 50 to 59 years, was open to question 
since each percentage was based on the deterioration of one patient in a small 
number of eligibles. Aside from this exception, the proportion that deteriorated 


increased with increasing age. 


TABLE III. FUNCTIONAL DETERIORATION IN 20 PATIENTS WITH FRACTURES OF THE Hip ADMITTED CONSECUTIVELY 
TO A GERIATRIC HOSPITAL 


NATURE OF DETERIORATION 
NO. ELIGIBLE NO. ACTUALLY 
TO DETERIORATED 


STATUS PRIOR TO FRACTURE STATUS 6 MONTHS AFTER FRACTURE DETERIORATE 


Married and with living spouse 
Living in home, apartment or hotel 
Owns residence* 

Employed gainfully 


Separated, divorced, or widowed 

In institution or nursing-type home 
Does not own residence* 

Not employed gainfully 


Unable to contribute toward such 
payment* 

Pays for none of food* 

Pays for none of clothes* 

Pays for none of shelter* 

Pays for none of medical care’ 

Participates in no social groups 

All meals in residence 


Able to pay toward food, clothes, 
shelter, and medical care* 

Pays for part or all of food* 

Pays for part or all of clothes* 

Pays for part or all of shelter* 

Pays for part or all medical care* 

Participates in social groups 

One or more daily meals outside of 
residence 

Prepares one or more meals daily 

Transfers by self or with m.a.i 

Feeds self or with m.a.i 

Bathes self or with m.a.t 

Dresses self or with m.a.i 

Ties shoes by self or with m.a. 

Goes to toilet by self or with m.a.i 

Continent 

Getsin and out of chair by self or with 
m.a.t 

Walks by self or with m.a.i 

Climbs stairs by self or with m.a.i 

Uses stairs in food preparation, eating, 
or going to toilet (daily) 

Uses stairs for other indoor activities 
(weekly or oftener) 

Uses stairs for outdoor activities (weekly 
or oftener) 


Prepares no meals daily 

Aided by another person or unable 
Aided by another person or unable 
Aided by another person or unable 
Aided by another person or unable 
Aided by another person or unable 
Aided by another person or unable 
Incontinent 

Aided by another person or unable 


Aided by another person or unable 
Aided by another person or unable 
Uses no stairgin any of these functions 


Uses no stairs in these activities 


Uses no stairs in these activities 


*Applies to patient or mate. 
+Mechanical assistance. 


Deterioration was compared in patients classified according to whether or 
not the fracture involved the neck of the femur (Table IV). Comparison was 
limited to the 9 patients in the 80- to 89-year age group, since this was numerically 
the largest age group. With regard to the majority of the factors, the proportion 
of deteriorations was greater in association with femur fractures that involved 
the neck than with fractures that did not. This was true with regard to type of 


residence, payment for medical care, transferring, feeding, bathing, tying shoes, 
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getting in and out of chair, walking, stair-climbing, and weekly use of stairs for 
outdoor activities. With regard to continence and ability to pay toward per- 
sonal needs, the proportion of deteriorations was greater in association with frac- 
tures that did not involve the neck of the femur, while the proportion of deteriora- 
tions was the same in relation to both types of fractures with regard to the re- 
maining 5 factors. 

Deterioration was compared in patients classified according to a specific 
measure of the amount of nursing time required by patients (Table V). The 
measure employed was the average daily time devoted per week to caring for 
the patients’ needs with regard to transferring, feeding, bathing, dressing, tying 
shoes, going to toilet, and continence. By this means, it was possible to divide 
the patients into 2 groups. The first group (hereinafter termed the 14 hour or less 
group) was characterized by the fact that patients in this group required !4 hour 
or less of daily nursing aid with regard to the indicated functions before the end 
of the third month after the occurrence of the fracture, and this low time require- 
ment persisted to the time of discharge with the exception of no more than 1 
week. The second group (hereinafter termed the 15 hour or more group) did not 
meet these criteria. The proportion of deteriorations was definitely greater in 
the !4 hour or more group with regard to all the factors listed in Table V with one 
exception. The sole exception was with reference to the factor, social participa- 
tion, which was associated with 100 per cent deterioration in both groups. 

Deterioration was compared in patients classified according to the presence 
or absence of congestive heart failure (signs, symptoms, and digitalis require- 
ment), electrocardiographic T-wave changes, or electrocardiographic evidence of 
recent or remote myocardial infarction (Table V). The proportion of deteriora- 
tions was definitely greater in the group of patients having one of the indicated 
cardiac abnormalities, greater deterioration being evident in all but 3 of the factors 
listed in Table V. The 3 exceptions included the occurrence of equal deteriora- 
tion in both groups with regard to social participation and the occurrence of a 
greater proportion of deterioration in the noncardiac group with regard to stair- 
climbing and the weekly use of stairs for outdoor activities. 


DISCUSSION 


As indicated in the introduction to this report, the staff of The Benjamin 
Rose Hospital has been interested in prospective, multidisciplinary studies of 
illness in aged persons. The present report introduces the methods that have 
been established for classifying patients and for evaluating functional status at 
various times during the course of illness. Certain preliminary results are pre- 
sented as well. 

No all-inclusive review of the literature pertaining to the broad interests 
represented in this report is intended; however, the following discussion includes 
references to reports that serve as examples of the nature of current observations 


and concepts that relate to the major interests of the present study. These in- 


terests are in the problems of the aged, the multidisciplinary approach to study- 
ing illness, the study of the natural course of illness (including follow-up study), 
and the need and importance of such studies in the field of education. Examples 
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of reports of current observations in studies of hip fractures are included, since 
the present study has been designed around this illness. 

A study of problems of aged persons was reported from Wolverhampton, 
England.® The study was conducted as a random survey in the home and by 
questionnaire. Multidisciplinary information was reported concerning certain 
medical, social, and emotional aspects of problems of the aged. <A limitation of 
the study was its retrospective and subjective nature, while an important con- 
tribution was its description of certain multidisciplinary relationships. Need 
for further investigation was indicated in such spheres as normality standards 
for the aged, family unit strains and responsibilities, institutional requirements 
for temporary or permanent relief of social and economic stresses, problems in 
loneliness and the determination to live, requirements of skilled social workers, 
requirements in psychiatric aid and physical therapy, and problems regarding 
hearing aids, spectacles, and dentures. 

A unique multidisciplinary study was reported by Stanton and Schwartz 
in the accumulation of psychiatric, sociologic, nursing, and administrative in- 
formation about a ward of 15 mentally disturbed women.’ In this descriptive 
study, data were recorded by the investigators in diaries without a rigid system 
and with the recognized limitations of individual bias and lack of prospective 
organization. An important observation was the tendency among staff personnel 
“to think in terms of large generalities on basic theoretical points,’ an attitude 
that discouraged research. As the research program evolved, the attitude of 
staff members changed toward one of greater formality in systematizing, or- 
ganizing, recording, and communicating—enabling specific research subproj- 
ects to be carried out. Some of the practical problems encountered were 
concerned with time available for the study, need for more personnel, expense of 
reindexing and changing the filing system, proportionately greater amount of 
time required for data analysis and reporting than for data accumulation, diff- 


culties in the numerical assessment of appraisals of therapy, ‘‘uncompromising 
institutional attitude,’ means of communicating with patients, and_ finding 
people with time to get acquainted with patient needs. 

Gertler and White conducted a multidisciplinary study of coronary heart 
disease in young adults, studying physical, emotional, sociologic, and environ- 
mental aspects.* Findings in patients with previous myocardial infarction were 
compared with findings in matched or unmatched controls, generally on the basis 
of a single clinical, laboratory, or historical appraisal; and multidisciplinary re- 
lationships were described that revealed apparent “trends and _ likelihoods.”’ 
Certain follow-up information was reported with regard to death, degree of ac- 
tivity, and complaints. The authors considered that taking into account inter- 
relationships of many factors “‘probably has more merit than reliance on any 
single factor.’’ They suggested the need for longitudinal follow-up of the natural 
course of illness in order to increase the usefulness of the data (usefulness in terms 


of its preventive aspects) by making comparisons at comparable stages of the 


disease. 
The Joint Committee of the Association of American Medical Colleges and 
he American Association of Medical Social Workers reported the results of a 
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study of the teaching of social and environmental factors in medicine.® 
naires sent to 76 medical schools in the United States and Canada revealed that 
current opinion emphasized studying the ‘‘total’’ patient, including study of the 
host and environmental characteristics as well as the agent of the disease. The 


Question- 


Committee noted that essential supplementary data were lacking and concluded 
that one of the four most pressing needs in relation to the teaching of social and 
environmental factors in medicine was “the development of scientific methods of 
research in these factors.”’ 

An example of the nature of current observations in relation to fractures of 
the hip was the report of Cristophie and associates,'? who studied 104 consecutive 
cases. This retrospective study of cases dealt with the results of treatment in 


terms of numbers of deaths and complications. Results were compared with those 


in a previously reported series of 100 cases; however, comparisons were unavail- 


able in a controlled manner, and the report was basically a descriptive one. In- 
cluded in the report were age ranges of patients and listings of the types of treat- 
ment and medical causes of death. This type of descriptive, retrospective study 
lacking a multidisciplinary, longitudinal approach was characteristic of the ma- 
jority of current reports about fractures of the hip. 

In Dundee, England, the observation of an increased age incidence of patients 
with neck fractures of the femur was attributed to the aging trend of population 
distribution.'! The same study demonstrated a seasonal increase in the number 
of such fractures (greatest from September to spring) as well as demonstrating a 
high incidence among elderly females. In reviewing 204 instances of patients 
with neck fractures of the femur admitted to a general surgical unit in Glasgow, 
the multidisciplinary nature of the problem was indicated by Murray and 
Young.” They emphasized the necessity for considering the problem as both 
geriatric and orthopedic, stressing the importance of mental acuity, general 
physical condition, and cooperating ability of patients—even to the point of 
taking such factors into account in deciding whether or not surgery was indicated. 
Characteristically, however, there was a lack of specific definitions and quanti- 
tative data that would indicate the manner in which such factors could be used 
in making the decision. The authors noted that the number of fractures attribu- 
table to industrial or street accidents was greatest in the younger age groups, 
although a limiting factor in this observation was the fact that hospital records 
were not explicit about many of the causes or manners of production of the frac- 
tures, a characteristic problem in retrospective studies. Seasonal peaks were 
noted in May and October to December; and here, as in other studies, the number 
of women treated greatly surpassed the number of men treated. 

The methods established in the present study were the result of an extensive 
review of the literature pertaining to the interests outlined at the beginning of 
this discussion. Aid in establishing the initial methods was, also, obtained in 
conferences with persons having special knowledge in the several disciplines in- 
volved in the study. The selection of the basic functional capacities used in fol- 
lowing the course of illness was evolved from experiences previously reported 
from The Benjamin Rose Hospital.” 

As the first patients were studied, inadequacies were noted in definitions 
and procedures. Data sheets, instructions to staff members, and methods of 
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procedure were repeatedly modified and formalized, leading to greater specificity 
and clarification of the entire program. <A formal and informal teaching program 
was put into effect in order to train the staff in the problems of accumulation of 
data and thereby attain as high a level of reliability of data as possible. Training 
was accomplished in lectures to groups, conferences with individuals, interval 
checks on progress of data sheets, discussions during ward rounds, and discharge 
conferences. Staff members were encouraged to appraise study efforts critically. 
In addition to aiding the study in maintaining a higher degree of reliability of 
data, both critical judgment and educational contacts were considered as _ pro- 
gressive stimuli to the institution’s function in caring for patients. 

[It soon became apparent that the rapidly accumulating data had to be ab- 
stracted and examined on a continuing basis in order to permit evaluation of the 
method and in order to bring problems into awareness before the study had 
progressed too far. Regular monthly research luncheon meetings and meetings 
with consultants were arranged. At such meetings, formal progress reports served 
as stimuli for the continuing abstraction of data. Abstracting sheets were de- 
signed, onto which data was transposed in coded form. It was anticipated, in 
addition, that formal publications such as the present one would consolidate 
abstracted information. Such continuing efforts in definition, organization, for- 
malization, communication, and data abstraction formed the basis for the evolu- 
tion and improvement of the method. 

The preliminary results presented in the present report were included in 
order to demonstrate the quantitative method that was developed to describe 
certain aspects of the course of illness—specifically, description of the course of 
illness in terms of the number or proportion of patients who deteriorated with 
regard to specific multidisciplinary factors (Table III). Some patients were 
ineligible to deteriorate, since they were already in a deteriorated status prior 
to the occurrence of the fracture; thus the proportion that deteriorated was ex- 
pressed as the proportion of those eligible to deteriorate. ‘The proportion that 
deteriorated with regard to any single function was related to the manner of 
definition of deterioration for that function. This, then, was a basic problem in 
methodology, i.e., the formulation of specific, objective, and useful definitions. 
It was anticipated that the types of definitions used in applied studies would, to 
a great extent, be determined by the nature and needs of such studies. It was 
considered, for example, that the definitions that would be most useful in studies 
designed to test efforts aimed at preventing deterioration would be definitions 
that would result in a large proportion of deteriorations in a large number of 


eligibles, since the occurrence of a large proportion would more readily permit 


the observation of significant decreases. On the other hand, comparison of de- 
terioration in different illnesses should probably not be limited to only those 
factors with large proportions of deterioration. The definitions of deterioration 
in Table III resulted in a large proportion of deteriorations (50 per cent or more) 
in a large number of eligibles with regard to social participations, dressing, tying 
shoes, climbing stairs, weekly use of stairs indoors, and weekly use of stairs out- 
doors. With regard to another group of factors, the definitions of deterioration 
resulted in a large proportion of deteriorations (50 per cent or greater) in a smaller 
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number of eligibles, thereby requiring larger series of patients for certain applied 
studies. This group of factors included gainful employment, and daily use of 
stairs in food preparation, eating, or going to toilet. The definitions of deteri- 
oration were, at the same time, insensitive in demonstrating deterioration with 
regard to marital status, residence ownership, and daily meals eaten outside of 
residence. 

The preliminary results presented in the present report demonstrate quanti- 
tative methods of expressing multidisciplinary relationships (Tables IV and V). 
In general, the results tend to indicate that the proportions of deterioration in- 
creased with increasing age, that the proportions of deterioration were greater 
in the !5 hour or more group (nursing time requirement as defined in the text) 
than in the 14 hour or less group of patients, and that the proportions of deteriora- 
tion were greater in patients with congestive heart failure, electrocardiographic 
T-wave changes, and electrocardiographic evidence of recent or remote myo- 
cardial infarction than in those without these findings. Patients in a single age 
group, 80 to 89 vears, with fractures involving the neck of the femur generally 
showed more frequent deteriorations than such patients with fractures that did 
not involve the neck of the femur. Evaluation of this trend was limited by the 
fact that only 9 patients were available for comparison in this age group. 

The significance of the research program that has been introduced in the 
present report lies in its attempt to obtain quantitative information concerning 
the relationships between host factors and the course of illness and between en- 
vironmental factors and the course of illness. It is anticipated that gaps of knowl- 
edge will become apparent and that the prospective, longitudinal nature of the 
study will vield information of prognostic significance concerning the management 
of aged patients. The research ts, in addition, an experiment in methodology 
with regard to accumulating information of multidiscipline nature, as well as 
with regard to performing follow-up examinations and studying chronic diseases. 
Of basic significance is the fact that the study increases the scope of educational 


and research activities in the field of gerontology. 
SUMMARY 


Methods were established at The Benjamin Rose Hospital, a geriatric 
hospital in Cleveland, Ohio, for classifying patients in a multidisciplinary man- 
ner and for evaluating functional status at various times during the course of 
illness. The methods were initially designed in relation to fractures of the hip 
in order to obtain quantitative information about relationships between both 
host factors and environmental factors and the course of illness. In the present 
report, these methods are introduced and discussed. 

Preliminary results of the study are presented to illustrate the development 
of quantitative expressions of the course of illness and of multidisciplinary re- 
lationships. Description of the course of illness was in terms of the proportion 
of patients that deteriorated with regard to specific multidisciplinary factors, 
the proportion being calculated on the basis of the number eligible to deteriorate. 
Definitions of deterioration were based on the concept that a relatively more de- 


pendent status was a deteriorated status. The preliminary results indicate that 
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the proportions of deterioration increased with increasing age and were greater 
in patients with congestive heart failure, electrocardiographic T-wave changes, 
and electrocardiographic evidence of recent or remote myocardial infarction than 
in those without these findings. When patients were classified according to the 
daily amount of nursing aid they required by the end of the third month after 
the occurrence of the fracture, it was noted that the proportions of deterioration 
were greater in patients requiring !4 hour or more of daily aid with regard to 
a specific group of functions (transferring, bathing, feeding, dressing, tying shoes, 
going to toilet, and continence) than in patients requiring 44 hour or less of 
daily aid. The impression was also gained that patients with fractures involving 
the femoral neck generally showed more frequent deteriorations than patients 
of the same age with fractures that did not involve the femoral neck. 
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ie TRIAD consisting of (a) the skeletal lesion of hypophosphatemia, 
(b) generalized renal aminoaciduria, and (c) renal glycosuria is now generally 
termed the Fanconi syndrome. All of these manifestations can be considered to 
stem directly or indirectly from disturbances of specific renal tubule functions. 
The Fanconi syndrome has multiple etiologies since disorders of renal tubule 
function may result from a variety of causes, either congenital or acquired. The 
functional renal lesion may also result in disturbances of renal functions other 
than those which are by definition part of the Fanconi syndrome. Asa result the 
individual cases may show a wide variety of manifestations but have in common 
the characteristic triad listed above. 

Phe skeletal disorder which results from a deficiency of inorganic phosphate 
in the extracellular fluid is rickets if the affected individual is growing, or osteo- 
malacia if it occurs in adult life after linear growth of the bones has ceased. In 
either case, there is a disproportion between the formation of organic matrix by 
bone cells and the calcification of this matrix. Because of the deficiency of ex- 
tracellular inorganic phosphate, phosphate cannot be concentrated in the matrix 
to the extent necessary for the formation of crystals of bone salt at the rate re- 
quired to calcify normally the organic matrix. 

The specific association of renal glycosuria with hypophosphatemia and 
rickets was first brought to the attention of pediatricians by de Toni,! in 1933, 
although earlier reports of probably similar cases are on record. He presented 
the case of a child with arrest of growth, marked hypophosphatemia with rickets 
which was not influenced by vitamin D treatment, and glycosuria associated 
with normal blood glucose values. There were other evidences of renal injury in 
this child but the renal glycosuria and the hypophosphatemia differentiated this 
case from examples of severe renal disease with glomerular insufficiency, chronic 
acidosis, dwarfism, and the associated defect of skeletal calcification sometimes 
termed renal rickets, since these latter patients exhibit hyperphosphatemia. In 
the next few years other cases of intractable rickets associated with glycosuria 
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were reported. In 1936, Fanconi’ described a patient with a syndrome which he 
termed ‘‘infantile nephrotic glycosuria, dwarfism and hypophosphatemic rickets.”’ 
Fanconi’s description was thus not the original report, but he pursued the problem 
vigorously, discovered other cases, and presented a theory of the pathogenesis 
of this entity so that his name has been given to the syndrome. Fanconi suggested 
that renal tubular injury might be the basic problem and also noted that these 
infants excreted an excessive amount of organic acids which he did not identify. 
McCune, Mason, and Clarke’ investigated this aspect of the problem and found 
that an extraordinarily great excretion of amino acids accounted for the large 
organic acid output. It was thought that renal tubular dysfunction could ac- 
count for both the aminoaciduria and the glycosuria, and attention was directed 
to the hvpophosphatemia to see if it might also be explained on this basis. It 
had already been indicated by Harrison and Harrison‘ that the hypophosphatemia 
of vitamin D deficiency rickets was associated with reduced renal tubular re- 
absorption of phosphate and that administration of vitamin D increased tubular 
reabsorption of this ion. It seemed probable that the hypophosphatemia of the 
Fanconi syndrome was also due to renal phosphaturia on the basis of renal tubular 
defect of phosphate reabsorption associated in this instance with defects of glucose 
and of amino acid reabsorption. This thesis of the mechanism of hypophospha- 
temia in refractory rickets was espoused by Robertson, Harris, and McCune,° 
reaffirmed more recently by Dent,® and is generally accepted at the present time. 

The demonstration of the aminoaciduria in infants with the Fanconi syn- 
drome was followed by the observation that cystine crystals could be found in 
the tissues of these infants. Freudenberg’? examined this association and con- 
nected these findings with an earlier report by Lignac’ who had studied 3 infants 
with retardation of growth and rickets whose tissues were found post mortem to 
be infiltrated with cystine deposits. It then became apparent that cystinosis 
(or cystine storage disease, as the disease was also termed) was one of the possible 
causes of the Fanconi syndrome and perhaps the most important cause of the 
infantile variety. Cases of Fanconi syndrome without demonstrable cystine 
accumulation in tissues were also discovered in children and adults. Stowers and 
Dent® reported a detailed metabolic study of an adult with the picture of hypo- 


phosphatemic osteomalacia, generalized aminoaciduria, and glycosuria.  Al- 


though this was the first case in which generalized aminoaciduria in association 
with osteomalacia was demonstrated, there had been cases of osteomalacia with 
renal glycosuria reported much earlier, and these almost certainly represent 
examples of the adult form of the Fanconi syndrome. One of these cases had been 
reported by Milkman" in his original report of osteomalacia with x-ray evidences 
of multiple symmetric pseudofractures (Looser-Milkman zones). The term 
Milkman’s syndrome has been used to describe osteomalacia with these particu- 
lar roentgenographic findings. The Fanconi syndrome is but one of the several 
causes of osteomalacia, and if the Looser-Milkman zones are demonstrated by 
x-ray the term Milkman’s disease might be applied. There is, therefore, a con- 
siderable amount of confusion in the literature due to the multiplicity of names 
which have been used in the description of one or more varieties of the Fanconi 


syndrome and of osteomalacia. 
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Phe generalized aminoaciduria which is one of the hallmarks of the Fanconi 


syndrome was not readily detected until the method of paper chromatography 
was applied by Dent! to studies of urine aminoacid content. This method 


permits the qualitative detection of the individual amino acids and an estimation 


of the quantity of each present. Following introduction of this technique the 
classification of abnormal aminoaciduria became more practicable,” and the 
recognition of the Fanconi syndrome was facilitated. It is not surprising, there- 
fore, that more cases have been diagnosed in recent years. 

More exact studies of the aminoaciduria of the Fanconi syndrome have 
also led to an explanation of the mechanism of the aminoaciduria and to an 
understanding of the pathogenesis of the hypophosphatemia and osteomalacia. 
Simultaneous determinations of plasma amino acid concentrations and urine 
amino acid excretions showed that the plasma levels were normal despite increased 
urine excretion so that amino acid clearances were high." In the normal individ- 
ual most of the amino acid content of the glomerular filtrate is reabsorbed by the 
renal tubules so that only a small fraction of the filtered amino acids appears in 
the urine excreted. In patients with the Fanconi syndrome it can be shown that 
a much smaller fraction of filtered amino acids is reabsorbed accounting for the 
excess of amino acids in the urine. The physiologic defect is thus in the renal 
tubule cells. The glycosuria also fits in with this concept since blood sugar levels 
are normal and the appearance of glucose in urine is the result of diminished 
tubular reabsorption of glucose. The same type of study led to the explanation 
of the hypophosphatemia, which is one of the major physiologic disturbances. 
Under conditions in which adequate amounts of phosphorus are available to the 
body the serum phosphorus concentrations are determined by the relationship 
between phosphate filtered through the glomeruli and that reabsorbed by the 
renal tubules. In the uncomplicated case of the Fanconi svndrome the glomerular 
filtration rate is normal but the renal tubular reabsorption of phosphate is re- 
duced just as is the renal tubular reabsorption of amino acids and glucose. As 
a result phosphate in considerable quantity is excreted in the urine despite per- 
sistently low levels of phosphate in plasma and other extracellular fluids. 

Other disturbances of renal tubular function may occur along with the afore- 
mentioned deficiencies of tubular reabsorption of amino acids, glucose, and phos- 
phate. Potassium may be lost in excess in the urine due to disturbance in the 
mechanism which regulates the exchange of potassium for sodium and hydrogen 
ion, and potassium deficit with hypokalemia results."* This may be severe enough 
to produce episodes of severe muscle weakness spontaneously, or as the result of 
injection of glucose intravenously in the performance of a glucose tolerance test. 
Impairment of the renal mechanism for regulation of the pH of urine has also 
been found which is manifested by a metabolic acidosis with hyperchloremia 
associated with the excretion of urine which is neutral or slightly alkaline in 
reaction. Finally, a defect of water reabsorption with failure of formation of a 
concentrated urine can occur with resultant polyuria resembling the picture of 
nephrogenic diabetes insipidus. As in the latter syndrome, the concentration of 
solutes in urine and the volume of urine is not affected by injection of pitressin 
since the defect is in the tubule cell. The clinical picture of the Fanconi syndrome 
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can thus include a variety of manifestations associated with disturbances of water 
and electrolyte balance resulting from the various disturbances of renal tubule 
function. In some instances there may be difficulty in differentiating variants of 
the Fanconi syndrome from renal tubular acidosis with hypophosphatemia and 
osteomalacia. In the latter syndrome aminoaciduria is not a constant feature 
and nephrocalcinosis is an important complication. Calcification of renal tubules 
does not occur in the Fanconi syndrome. 

Not only are there variations in the clinical physiology of this syndrome, but 
the etiology of the Fanconi syndrome may also be quite diverse. It is now evident 
that the same general type of renal tubule dysfunction may occur either on the 
basis of genetic defect or as the result of acquired injury, and that diverse injurious 
agents, some known and some as yet unknown, may be responsible for the ac- 
quired forms of this syndrome. In the following section various forms of the 
Fanconi syndrome will be separated on the basis of the possible pathogenesis of 
the disorder. The fundamental manifestations which must be present in all 
instances are hypophosphatemia with rickets or osteomalacia, generalized amino- 
aciduria and renal glycosuria. The last of the three may be quite mild and in 
some cases the qualitative test for urine glucose may be so slightly positive at 
times as to be considered of no significance unless a diagnosis of the Fanconi 
syndrome is being entertained. The marked generalized aminoaciduria along 
with failure to respond to ordinary vitamin D therapy are the salient features in 
the differentiation of the Fanconi syndrome from other types of rickets and osteo- 


malacia with similar deformity and x-ray findings. 
CYSTINOSIS (CYSTINE STORAGE DISEASE ) 


The original reports of the Fanconi syndrome were of cases which started 
in infancy with rickets unresponsive to usual vitamin D therapy, renal glycosuria, 
and growth retardation. The disease in most instances progressed to a fatal 
outcome. These cases are now recognized as examples of cystinosis and this 
disease entity has been thoroughly reviewed by Bickel and his associates.'’ It 
is hereditary, and the transmission is that of an autosomal recessive gene. The 
infants are apparently normal at birth and show no disturbances during the first 
few months of life. Subsequently, they may manifest the nonspecific evidences 
of a metabolic disturbance—failure of growth, anorexia, lethargy, and weakness. 
In other instances, rachitic deformities, appearing at the age of a vear or 18 
months despite usual vitamin D intake, may be the first signs. Further study 
reveals the triad of the Fanconi syndrome, i.e., hypophosphatemia, generalized 
aminoaciduria, and glycosuria. In addition the other manifestations of renal 
tubular dysfunction such as metabolic acidosis, hypokalemia, and polyuria may 
be present. The distinguishing feature of cystinosis is the accumulation of cystine 
crystals in large phagocytic cells in many body tissues. They are found most 
readily in the reticuloendothelial system (bone marrow, spleen, lymph nodes, 
and liver) but may also be found in kidney and subcutaneous tissue. These 


crystals are likewise found in the cornea, and since they can be detected in this 


tissue by slit-lamp microscopy, this latter procedure is therefore a useful diagnostic 
technique. Examination of bone marrow spreads or lymph node biopsies will 
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reveal the characteristic flat hexagonal crystals of cystine. In some instances 
cystine has been found to crystallize in fine needles as well as in the more typical 
hexagonal plates. It is important to emphasize that although only cystine is 
deposited in the tissues the disturbance of renal tubular reabsorption of amino 
acids is a generalized one so that all amino acids are excreted in the urine in excess 
and there is no preponderant urinary excretion of cystine. Cystinosis has some- 
times been confused with another form of disturbance of renal tubular function, 
essential cystinuria in which tubular reabsorption of cystine, lysine, arginine, and 
ornithine are specifically limited leading to excretion of large amounts of these 
amino acids in the urine.!® Crystallization of the poorly soluble cystine in the 
urinary tract results in cystine calculi. Essential cystinuria is not associated 
with hypophosphatemia or the skeletal lesions of the Fanconi syndrome. 

The course of infants with cystinosis is usually progressive and unfavorable. 
The disorder of phosphate metabolism can frequently be corrected by treatment 
with fairly large amounts of vitamin D (10,000 to 50,000 units per day). Ifa 
metabolic acidosis and potassium deficit are also present they can be treated by 
administration of a potassium-containing alkalinizing mixture such as sodium and 


potassium citrate solution.* The rickets can be healed and growth improved 


by these methods of treatment. However, the mechanism of the underlying 
metabolic disorder which leads to cystine precipitation in tissues is unknown 
and is not necessarily ameliorated by treatment. This primary disorder often 
results in injury to hepatic and renal tubule cells leading to eventual cirrhosis 
of the liver and to fibrosis of the kidneys. There may, therefore, be progressive 
hepatic dysfunction and, more important, progressive renal insufficiency. The 
hypophosphatemia of the uncomplicated initial stage may be superseded by hy- 
perphosphatemia and hyperkalemia as glomerular insufficiency results from 
destruction of nephrons. In this terminal phase, hypocalcemia, refractory meta- 
bolic acidosis, and anemia may occur as in any form of severe renal insufficiency. 
The poorly nourished infant with cystinosis is also particularly susceptible to 
infections so that secondary infections have often been a contributory factor in 
the death of the patient. Not all infants with cystinosis, however, show this 
progressive downhill course, and it appears that the prognosis is not uniformly 
unfavorable. We have observed a child with cystinosis, proved by the presence 
of cystine crystals in bone marrow biopsies and in the cornea, whose course has 
been benign. The initial manifestations in this child were the bony deformities 
of rickets which were first noticed at about 1 year of age. Subsequent studies 
revealed persistent hypophosphatemia, marked generalized aminoaciduria, and 
mild glycosuria. Treatment with vitamin D in doses of 12,500 units daily plus 
sodium and potassium citrate solution resulted in elevation of serum phosphorus 
levels, complete healing of rickets, and resumption of normal growth although the 
*A solution which we have used for this purpose has the following composition: 

Citric acid, 70 Gm. 

Sodium citrate, 98 Gm. 

Potassium citrate, 108 Gm 

Made up to 1 liter in fruit-flavored syrup base. 

This solution provides 1 mEq. each of sodium and potassium per milliliter. Thirty to forty milli- 

liters per day in divided doses has corrected the acidosis of children with the Fanconi syndrome. The 


dosage is regulated by determinations of the level of bicarbonate in the serum and that amount is given 
which will restore the bicarbonate concentration to the normal range. 
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aminoaciduria was not appreciably lessened. The child has continued to grow 
at a normal rate and shows no obvious untoward manifestations at the age of 5 
years. 

The relationship of the disturbance in cystine metabolism to the renal tubule 
injury in this disease is unsolved. Clay, Darmady, and Hawkins!’ studied the 
kidneys of patients with cystinosis by the technique of tubule microdissection. 
They concluded that there was an anatomic abnormality of the tubule which 
they described as a long narrow swan-neck-like segment of tubule between the 
glomerulus and the proximal convoluted tubule with shortening of the true con- 
voluted segment. Histologically the convoluted tubule cells in this condition 
have also been shown to be lacking in alkaline phosphatase. The study of in- 
fants with cystinosis by Bickel'* suggests, however, that the primary metabolic 
abnormality is not in the renal tubule but that the disturbance of renal tubule 
function appears only after several months and is preceded by evidences of cystine 
deposition in tissues. The tubule dysfunction could be considered to be secondary 
to the hereditary but as yet unidentified metabolic disorder which leads to ac- 
cumulation and precipitation of cystine in the tissues. 


FANCONI SYNDROME OF UNKNOWN PATHOGENESIS IN CHILDREN AND ADULTS 


As techniques have been developed for differentiating the varieties of rickets 
and osteomalacia not due to vitamin D deficiency, a number of cases of the 
Fanconi syndrome have been reported in older children and adults.!2?° In 
these patients, examinations of the bone marrow, cornea, or other tissues for 
cystine crystals have been negative, differentiating them from the cases of 
cystinosis. In addition, in many of these patients, there has been no striking 
familial story with the definite hereditary pattern of a recessive characteristic 
as seen in cystinosis. It is true that a few cases of Fanconi syndrome in adults 
have given a family story of glycosuria or bone deformities in relatives suggestive 
of a familial trait,”! but in most instances there have been no documented cases 
of the complete triad in other members of the family. The story in these patients 
is usually one of rachitic bone deformity, dwarfism, bone pains due to fractures, 
and muscle weakness starting either in childhood or adult life with progressive 
manifestations until the diagnosis is finally made on the basis of x-ray evidences 
of rickets and osteomalacia. In the adults with osteomalacia Looser-Milkman 
zones are frequently found. In addition to hypophosphatemia, generalized amino- 
aciduria, and glycosuria these patients may also show a mild hyperchloremic 
acidosis, polyuria, and sometimes hypokalemia. The aminoaciduria is generalized 
and is similar to that found in the infants and children with cystine storage disease. 

Treatment of these patients with large amounts of vitamin D varying from 
50,000 to 300,000 units or more a day has usually resulted in elevation of the 
serum phosphorus, recalcification of the rachitic and osteomalacic bone, and 
symptomatic improvement.'® Addition of a sodium citrate or sodium and po- 
tassium citrate mixture has been of additional value in those patients with re- 
duced serum bicarbonate levels. The prognosis in a number of these patients 
has been good when vitamin D therapy was continued and carefully controlled 


so that hypervitaminosis D was avoided. Since this is probably a heterogenous 
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group of problems some variation is to be expected in the course and in the 
response to vitamin D therapy. It is of particular interest that vitamin D therapy 
has not only resulted in healing of rickets but has also diminished the amino- 


aciduria and glycosuria and the metabolic acidosis in some patients. 


FANCONI SYNDROME ASSOCIATED WITH HEAVY METAL TOXICITY 


In 1942, Nicaud and associates” reported a number of cases of osteomalacia 
occurring in workers in a cadmium factory. The incidence was so high as to 
suggest a toxic effect of cadmium as the etiologic factor. These patients had 
marked hypophosphatemia and severe bone changes with the pseudofractures 
described by Milkman. Glycosuria was not detected, and studies of aminoacid- 
uria were not available at this time. In more recent years, however, it has been 
found that aminoaciduria and glycosuria due to renal tubular injury may occur 
as the result of exposure to heavy metals including uranium, cadmium, and lead.” 
Children dying of lead poisoning due to ingestion of lead-containing paint had 
been found to show histologic evidences of rickets in the bones,” and at least one 
case of hypophosphatemic rickets, generalized renal aminoaciduria, and renal 
glycosuria has been reported in a child with lead poisoning.* This child responded 
to treatment of his lead poisoning, treatment consisting of removal from further 
exposure to lead, parenteral edathamil calcium injection, and oral sodium citrate 
administration. Following prolonged treatment, all of the manifestations of 
the Fanconi syndrome resolved, and the rickets healed although no additional 
vitamin D treatment was employed. It seems evident that renal tubular damage 
due to heavy metals may produce some or all of the manifestations of the Fanconi 


syndrome, and the possibility exists that some of the cases of Fanconi syndrome 


of supposedly unknown pathogenesis might be caused by unrecognized heavy 


metal poisoning. 
FANCONI SYNDROME ASSOCIATED WITH WILSON’S DISEASE 


The observation that generalized aminoaciduria is a fairly uniform finding 
in hepatolenticular degeneration was made by Uzman and Denny-Brown’® and 
has been frequently confirmed. The current theory of Wilson’s disease is that 
the basic defect is a congenital deficiency of the copper-binding protein in plasma, 
ceruloplasmin. Copper is absorbed and retained in excessive amounts in the 
tissues with resultant liver and basal ganglion cell injury. The aminoaciduria 
has been ascribed to renal tubule injury due to copper accumulation in the tubule 
cells. In a few patients with Wilson’s disease the aminoaciduria has been ac- 
companied by renal glycosuria, hvypophosphatemia, and osteomalacia, 1.e., the 
Fanconisyndrome. The resemblance of this picture to that seen in poisoning with 
cadmium or lead is obvious. However, in most patients with Wilson’s disease 
the hypophosphatemia has not been marked, and osteomalacic changes have 
been slight. 

FANCONI SYNDROME WITH MULTIPLE MYELOMA 


Two cases of the Fanconi syndrome in patients with multiple myeloma have 
been reported.2*> In the patient described by Engle®* sections of the kidney 
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post mortem revealed rod-shaped inclusions in the cytoplasm of renal tubule 
cells, the nature of which was not determined. The coexistence of multiple 
myeloma and the full-blown picture of the Fanconi syndrome in these two pa- 
tients suggests that multiple myeloma may also produce the specific renal tubular 
injury resulting in disturbances of renal tubular reabsorption of phosphate, 
glucose, and amino acids. These patients also showed disturbances of pH regu- 
lation, excess potassium loss, and a disturbance of uric acid reabsorption with 


reduced uric acid levels in serum. 
DISCUSSION 


It seems probable that a wide variety of injurious agents may interfere with 
tubular reabsorption of amino acids. Aminoaciduria has been, for example, 
produced by poisoning with cresol.2? Experimentally, generalized aminoaciduria, 
glycosuria, and phosphaturia have been caused by injection of maleic acid, a 
stereoisomer of fumaric acid.*” Generalized renal aminoaciduria can occur with- 
out associated impairment of renal tubular reabsorption of phosphate. Under 
such circumstances, hypophosphatemia and its consequent skeletal lesion is not 
found. The combination ef renal aminoaciduria and renal glycosuria can also 
exist without disturbance of phosphate metabolism. We have studied a 30-year- 
old female who has been known to have glycosuria since the age of 10 years and 
who has had normal fasting blood sugar levels and normal glucose tolerance 
curves. This patient was also found to have marked generalized aminoaciduria 
similar to that found in subjects with the Fanconi syndrome. However, she 
exhibited no defect of regulation of serum phosphorus levels, and roentgenograms 
of the bones were normal. This combination of renal aminoaciduria and gly- 
cosuria has been reported as a familial disorder by Luder and Sheldon.*! Whether 
the renal tubular defect in such patients may eventually progress so that tubular 
reabsorption of phosphate becomes impaired with development of hypophospha- 
temia and osteomalacia is unknown at the moment. 

It is of considerable theoretical as well as practical import that the defect 
of phosphate regulation in patients with the Fanconi syndrome can be overcome by 
vitamin D in large amounts. In rickets and osteomalacia due to true nutritional 
vitamin D deficiency there is a defect of renal tubular reabsorption of phosphate 
and also of amino acids so that generalized aminoaciduria accompanies the hypo- 
phosphatemia and its bone lesion. Smal! amounts of vitamin D rapidly correct 
the defect of phosphate regulation but the renal aminoaciduria responds more 
slowly. In patients with the Fanconi syndrome, whatever the cause, large doses 
of vitamin D, perhaps 50 to 100 times the usual requirement, will in most instances 


cause an increase in serum phosphorus due to more complete tubular reabsorption 


of phosphate and will often reduce the amount of amino acids excreted in the 


urine, although not usually to the normal range. It would seem that certain of 
the tubular mechanisms affected in the Fanconi syndrome are those which are 
normally dependent upon vitamin D for their proper functioning and the impair- 
ment of these mechanisms by diverse injurious agents can be in part overcome 


by large amounts of vitamin D. 
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SUMMARY 


It is now customary to refer to the triad of the skeletal lesions of hypophos- 
phatemia (rickets or osteomalacia), renal aminoaciduria, and renal glycosuria 
as the Fanconi syndrome. This combination of physiologic disturbances results 
from impairment of renal tubule mechanisms which are concerned with tubular 
reabsorption of phosphate, amino acids, and glucose. Other renal tubular systems 
may also be affected so that hyperchloremic acidosis, hypokalemia, and polyuria 
may be associated with the main triad. The Fanconi syndrome can probably 
result from injury of renal tubule cells by a wide variety of agents. These may 
be of endogenous origin due to hereditary metabolic disorders or may be exog- 
enous toxic substances. Cystine storage disease which is an hereditary disturb- 
ance transmitted by a recessive gene is the most common cause of the Fanconi 
syndrome in infancy and early childhood. The Fanconi syndrome in late child- 
hood and adult life is usually not hereditary and may be of diverse pathogenesis. 
Heavy metal poisoning and multiple myeloma are among the possible etiologic 
factors of the Fanconi syndrome but in most instances the mechanism of the 
The disturbance of regulation of serum phos- 


renal tubule injury is unknown. 


phate levels in the Fanconi syndrome can be overcome by large amounts of 


vitamin D so that the hypophosphatemia can be corrected and more normal cal- 
cification and growth of the rachitic or osteomalacic bone can be achieved. In 
some instances, the other renal tubular dysfunctions are also ameliorated by 
vitamin D therapy so that the aminoaciduria is lessened and the chronic acidosis 
is improved. Studies of amino acid excretion in the urine should be made in 
all cases of refractory rickets or osteomalacia if the problem is to be accurately 
classified since marked generalized aminoaciduria is one of the constant diagnostic 


characteristics of the Fanconi syndrome. 


REFERENCES 


de Toni, G.: Remarks Upon the Relations Between Renal Rickets (Renal Dwarfism) and 
Renal Diabetes, Acta paediat. 16:479, 1933. 

Fanconi, G.: Der friihinfantile nephrotisch-glykosurische Zwergwuchs mit hypophospha- 
timischer Rachitis, Jarb. f. Kinderh. 147:299, 1936. 

McCune, D. J., Mason, H. H., and Clarke, H. T.: Intractable Hypophosphatemic Rickets 
With Renal Glycosuria and Acidosis (The Fanconi Syndrome), Am. J. Dis. Child. 
65:81, 1943. 

Harrison, H. E., and Harrison, H. C.: The Renal Excretion of Inorganic Phosphate in Rela- 
tion to the Action of Vitamin D and Parathyroid Hormone, J. Clin. Invest. 20:47, 
1941 

Robertson, B. R., Harris, R. C., and McCune, D. J.: Refractory Rickets: Mechanism of 
Therapeutic Action of Calciferol, Am. J. Dis. Child. 64:948, 1942. 

Dent, C. E.: Rickets and Osteomalacia From Renal Tubule Defects, J. Bone & Joint Surg. 
34-B:266, 1952 

Freudenberg, E.: Cystinosis: Cystine Disease (Lignac’s Disease) in Children. Advances 
in Pediatrics, New York, 1949, Interscience Publishers, vol. 4, p. 265. 

Lignac, G. O. E.: Ueber Stérung des Cystinstoffwechsels bei Kindern, Deutsches Arch. 
klin. Med. 145:139, 1924. 

Stowers, J. M., and Dent, C. E.: Studies on the Mechanism of the Fanconi Syndrome, 
Quart. J. Med. 16:275, 1947. 

Milkman, L. A.: Multiple Spontaneous Idiopathic Symmetrical Fractures, Am. J. Roent- 
genol. 32:622, 1934. 

Dent, C. E.: A Study of the Behavior of Some Sixty Amino Acids and Other Ninhydrin- 
reacting Substances on Phenol-‘‘Collidine’’-Filter-paper Chromatograms With Notes 
is to the Occurrence of Some of Them in Biological Fluids, Biochem. J. 43:169, 1948. 


Volume 7 - 
Number 4 FANCONI SYNDROME 


Harrison, H. E., and Harrison, H. C.: Aminoaciduria in Relation to Deficiency Diseases 
and Kidney Function, J.A.M.A. 164:1571, 1957. 

Evered, D. F.: Excretion of Amino Acids by the Human: Quantitative Study With Ion 
Exchange Chromatography, Biochem. J. 62:416, 1956. 

Milne, M. D., Stanbury, S. W., and Thomson, A. E.: Observations on the Fanconi Syndrome 
and Renal Hyperchloremic Acidosis in the Adult, Quart J. Med. 21:61, 1952. 
Bickel, H., Smallwood, W. C., Smellie, J. M., and Hickman, E. M.: Cystine Storage Disease 
With Aminoaciduria and Dwarfism (Lignac-Fanconi Disease), Clinical Description, 
Factual Analysis and Treatment of Lignac-Fanconi Disease, Acta paediat. (supp. 90) 

42:27, 1952. 

Dent, C. E., and Rose, G. A.:_ Aminoacid Metabolism in Cystinuria, Quart. J. Med. 20:205, 
I9S2: 

Clay, R. D., Darmady, E. M., and Hawkins, M.: Nature of Renal Lesion in Fanconi Syn- 
drome, J. Path. & Bact. 65:551, 1953. 

Bickel, H.: Die Entwicklung der biochemischen Lasion bei der Lignac-Fanconischen Krank- 
heit, Helvet. paediat. acta. 10:259, 1955. 

Salassa, R. M., Power, M. H., Ulrich, J. A.,and Hayles, A. B.: Observations on the Metabolic 
Effect of Vitamin D in Fanconi’s Syndrome, Proc. Staff Meet. Mayo Clin. 29:214,1954. 

Wallis, L. A., and Engle, R. L., Jr.: The Adult Fanconi Syndrome, Am. J. Med. 22:13, 1957. 

Dent, C. E., and Harris, H.: Hereditary Forms of Rickets and Osteomalacia, J. Bone & 
Joint Surg. 38-B:204, 1956. 

Nicaud, P., Lafitte, A., Gros, A., and Gautier, J. P.: Les lésions osseuses de |’ intoxication 
chronique par le cadmium. Aspects radiologique 4 type de syndrome de Milkman. 
Efficacité du traitement calcique et vitaminique (vitamin D), Bull. et mém. Soc. méd. 
hop. Paris 19:204, 1942. 

Clarkson, T. W., and Kench, J. E.: Urinary Excretion of Amino Acids by Men Absorbing 
Heavy Metals, Biochem. J. 62:361, 1956. 

Follis, R. H., Jr., Jackson, D., Eliot, M. N., and Park, E. A.: Prevalence of Rickets in 
Children Between 2 and 14 Years of Age, Am. J. Dis. Child. 66:1, 1943. 

Chisolm, J. J., Jr., Harrison, H. C., Eberlin, W. R., and Harrison, H. E.: Aminoaciduria, 
Hypophosphatemia and Rickets in Lead Posioning, Am. J. Dis. Child. 89:159, 1955. 

Uzman, L., and Denny-Brown, D.: Aminoaciduria in Hepatolenticular Degeneration 
(Wilson’s Disease), Am. J. M. Sc. 215:599, 1948. 

Sirota, J. H., and Hamerman, D.: Renal Function in an Adult Subject With Fanconi Syn- 
drome, Am. J. Med. 16:138, 1954. 

Engle, R. L., Jr., and Wallis, L. A.: Multiple Myeloma and the Adult Fanconi Syndrome, 
Am. J. Med. 22:5, 1957. 

Spencer, A. G., and Franglen, G. T.: Gross Aminoaciduria Following a Lysol Burn, Lancet 
1:190, 1952. 

Harrison, H. E., and Harrison, H. C.: Experimental Production of Renal Glycosuria, 
Phosphaturia and Aminoaciduria by Injection of Maleic Acid, Science 120:606, 1954. 

Luder, J., and Sheldon, W.: Familial Tubular Absorption Defect of Glucose and Amino 

\cids, Arch. Dis. Child. 30:160, 1955. 


Book Reviews 


THE FUNCTIONS AND EDUCATION OF MEDICAL RECORD PERSONNEL. — By the 
Study Group of the Graduate School of Public Health, University of Pittsburgh, 1957, Uni- 


versity of Pittsburgh Press. Indexed. Pp. 75. Price $2.00 


This survey report to the American Association of Medical Record Librarians by the Study 
Group of the Graduate School of Public Health, University of Pittsburgh, is to be used as a guide 
in planning future educational programs for medical record personnel. 

Functions and duties suggested by Administrators as well as those currently performed by 
medical record librarians are included in this report; consequently these functions must be re- 
viewed realistically by the hospital administrators when outlining the functions of a medical record 
librarian employed in his hospital 

The outline of a college curriculum, designed to produce graduates capable of assuming the 
responsibilities listed above, will be of interest to educators, medical record personnel, hospital 
administrators, and members of allied health specialties. 

This comprehensive report, while not endorsed by the American Association of Medical 
Record Librarians as published, points out the need for extensive revision in the present edu- 
cational program. Hospitals are not able to provide the facilities and personnel required to 
carry out a program comparable to the one outlined here. There is an ever increasing need for 
colleges and universities to include medical record librarians with other paramedical groups and 
offer the necessary courses in their school curriculum. 

A statement of the official position of the American Association of Medical Record Librarians 
may be expected in the near future 

Evelyn Carter 


WILLIAM HARVEY. His Lire anp Times: His Discovertes: His Metuops. Louis 
Chauvois. Philosophical Library, Inc., New York, 1957. Pp. 271. Indexed. Price $7.50. 


Dr. Chauvois yields to no one in his admiration for Harvey. He considers Harvey ‘“‘without 
shadow of a doubt, among the 3 or 4 master intelligences of all time.’’. In line with this sentiment, 
Chauvois has written what might be called a Hollywood ‘Will Harvey Story” were it not for the 
absence of libidinous adventures. The better to build up Harvey, all his predecessors (Servetus, 
Colombo, Caesalpinus, etc.) are given short shrift, so that the epic discovery can appear to spring 
full-grown from Harvey’s brow. 

Unfortunately, also, little is actually known about the details of Harvey’s personality and 
life, and what is known is rather remarkably dull. Chauvois attempts to fill in with occasional 
confabulations which are at times unintentionally funny. (You know the prototype: ‘‘Then 
he stopped on the hill and opened up his bag and took out a salami sandwich. There is no actual 
record of his having done this, but we do know that Harvey probably ate lunch, and we do know 
that people made salami sandwiches in those days. So....'') The author has apparently read 
the Latin texts of Harvey’s work and claims to have unearthed important errors in older trans- 
lations. The reader who waits breathlessly for any important discoveries, however, will only 
become hypercapnic for his pains—Chauvois has indeed one or two points to make, but they are 
minuscule. The volume is in large part frankly derivative, with large sections taken in toto 
from the writings of other biographers, particularly D’Arcy Power 

The book also costs too much 

Louis Lasagna 
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BOOK REVIEWS 
MORPHINE AND ALLIED DRUGS. A. K. Reynolds, Ph.D., and L. O. Randall, Ph.D. 
Toronto, 1957, University of Toronto Press. 393 pp., indexed. Price $10.00. 


This book is a reasonably adequate review of the literature on morphine and other narcotic 
drugs. Despite its length it does not cover all the published work in this field, and can best serve 
as another source book for people interested in these compounds. Although the abstracting by 
the authors is reasonably accurate, it is unfortunate that the organization of the book could not 
have been tidier so as to eliminate much of the repetition and present some of the material with 
greater clarity. There are occasional self-contradictory statements in different sections of the 
book, and some unfortunate omissions of important references. Perhaps what is needed now 
is a briefer and more critical review by someone willing and able to eliminate much of the nonsense 
cluttering up the area. Until such time, this volume should be quite useful. 

Louis Lasagna 


PREVENTION OF CHRONIC ILLNESS. By the Commission on Chronic Illness. Chronic 
IIIness in the United States. A Commonwealth Fund Book, Harvard University Press, 
1957. Pp. 311. Indexed. Price $6.00. 


This book, while numbered the first in the four-volume series, is actually the second work 
to be published summarizing the conferences of the Commission on Chronic Illness. It was 
preceded by Volume ITI entitled, Care of the Long-Term Patient. 

The present volume deals with prevention of chronic disease and is divided into two major 
parts. Part I deals with general consideration of chronic diseases and their preventions and in- 
cludes the usual definitions of (1) Primary Prevention, and (2) Secondary Prevention. Part II 
deals with the basic scientific information about the major chronic illnesses. 

While the book is a report of the National Conference on the Preventive Aspects of Chronic 
Disease held in Chicago in 1951, it is in fact a utilization not only of the Conference material, but 
also a broad summary of all that is known scientifically, administratively, and communally, in 
either Primary or Secondary Prevention. 

It is also a clear statement of major principles which, if fully implemented by physicians, 
other health personnel, and the community, would make maximum use of scientific information 
at hand for the prevention, early detection, and secondary prevention of the multiple and complex 
problems of chronic disease. 

The decision to make this book much more than a report of the 1951 conference certainly 
increases its worth. A spark of comfort is generated because the conference took place in 1951, 
and between that date and the publication of this material in 1957, advances in medicine, like 
the Salk vaccine for poliomyelitis, and the relationship between oxygen administration and 
retrolental fibroplasia have enabled us to control these very serious medical problems. These 
and other developments encourage us as to the likelihood of future primary preventive measures 
for such illnesses as cancer, atherosclerosis, and others—where primary and secondary prevention 
are as vet woefully inadequate. 

The first third of the book devoted to prevention, its role and objectives, is good. The chap- 
ters on screening programs, periodic health examinations, promotion of health, personnel, and 
education, and community planning for prevention are excellent and complete. There are some 
areas where the usual platitudes are repeated when critical attitudes would be more realistic. 
For example, the limited effectiveness of health education is pointed up by one significant state- 
ment quoted from the Hunterdonstudy. “If there issomething wrong with me, I don’t want to know 
it.’’ Yet little is made of the fact that, with the health information programs and devices pres- 
ently available, only an insignificant portion of the people toward whom they are directed take 
advantage of health opportunities. This is not the case when the specific prevention is at hand. 
The “shot”? which will cure cancer will not result in the same dragging unwillingness that we 
often see in patients who carry serious aberrations for weeks and months before resorting to 
medical care. Some methods of sharpening health education should be earnestly sought after. 

If there is one major area of defect in this volume, it is in the slight attention given to the 
problem of organizing and financing medical care. Where there are no emotional blocks between 


patient and medical care, the greatest reason for delay in early diagnosis and detection is the high 
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cost of medical care, particularly for definitive diagnosis. Until medical care is made easily avail- 
ible (and this means no serious dollar handicap) people will not benefit from the full fruits of 


medical knowledge 

The second part of the book—almost two-thirds—is devoted to the major chronic diseases 

ind to what we know about prevention. This is the ammunition on which the first part of the 
It seems concise and yet if the number of references is any yardstick, it is a com- 


book is based 
what we know medically to use in chronic disease prevention. Where there 


+ 
ind recommendations vague, it is the state of our scientific knowledge, not the 


plete exposition ol 
are few spec ifics, 
fault of our reporters 

\n interesting part of the book is a summary of the seven years’ activity of the Commission 
on Chronic Illness. This has truly been a model of what a Commission should do and be. It set 
itself a limited life and goal and managed to achieve both. It brought together people and in- 
formation on chronic disease. The four volumes which will by next year have been published 
will correlate what we know, what needs to be done, and how the job in the field of chronic illness 


should be accomplished 
of the seven years, the Commission resisted the almost inevitable temptation to 


1 
The decision was right; a clear task had been delineated and completed. 


\t the end 
continue indefinitely 
While many were responsible and participated, outstanding were the leadership of Dr. James R. 
Miller (who headed the interim committee which led to the creation of the Commission), Dr. 
Leonard Mayo (who was chairman of the Commission during its full life), and Dr. Morton Levin 
turn, Directors of the Commission on Chronic Illness). 


ind Dr. Dean Roberts (who were, in 
This book should be in the library of everyone interested in public health, medical care, and 
disease. For all doctors who deal with patients, and are looked to for leadership in com- 
tures dealing with health and disease, this book will be of value. 


Martin Cherkasky 


By Louis Minski, 


DEAFNESS, MUTISM AND MENTAL DEFICIENCY IN CHILDREN. 
Pp. 82, indexed. 


C.P., D.P.M. New York, 1957, Philosophical Library, Inc. 


f virtue of this book lies in its stress of the importance of early detection, differential 
ramming in children with communicative handicaps and mental subnormality. 
It was apparently not intended for the lay- 
For the pro- 


Except for this, the book has little to recommend it. 
man and would indeed confuse rather than clarify the complex problems for him. 
fessional worker in the various allied fields the book holds nothing new and much which is dated. 


Throughout, case histories are substituted for coherent arguments, and a number of cases out of 


IT 


defined populations are presented as evidence for the frequency of occurrence of this or that 
This is particularly noteworthy in cases where the author, a psychiatrist, feels 
He continuously 


phe nomenon 
that psychosocial factors are important in the etiology of a particular disorder. 
ommits the fallacy of the index case and appears blissfully unaware of even the most elementary 
principles of epidemiology. 
Although mention is made of other workers in the 


lhe book is brief and poorly organized. 
Coverage of the most important diagnostic 


various fields, formal references are usually not given. 
\ total of nine short pages is devoted to audiometry, electro- 


techniques is at best perfunctory. 
Although twenty-five pages are devoted to psy- 


encephalography, and psychogalvanometry. 
chological testing these contain mostly description of materials, method of presentation, and age 


norms which can be found in the published manuals which accompany the tests. No attempt is 
made to show how the various techniques contribute to a differential diagnosis. It is clear through- 
out the book that the author attempts to cover unfamiliar ground, and is at best just beginning 
to see some of the complex problems found in children with communicative disorders and mental 


subnormality 
Henry J. Mark 
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CARDIOVASCULAR REHABILITATION. By Paul Dudley White, M.D., Howard A. Rusk, 
M.D., Bryan Williams, M.D., and Phillip R. Lee, M.D. New York, 1957, McGraw-Hill 
Book Co., Inc. Pp. 155. Price $6.50. 


Rehabilitation (‘“‘making able again’’) became a medical specialty, in 1947, with the found- 
ing of the Board of Physical Medicine and Rehabilitation. Concentrating particularly on chronic 
diseases of the skeletal and nervous systems, this specialty has grown in importance over the 
years, being particularly concerned with returning disabled patients to maximal functional effi- 
ciency and independence. Just as the specialities of chronic medicine and geriatrics are being 
incorporated into the main stream of internal medicine, so rehabilitation is being emphasized 
in all specialities of medicine. 

This book is an edited report on a two-day conference attended by physicians particularly 
interested in cardiovascular disease and rehabilitation. There are five chapters. The first deals 
with emotional problems arising in patients with cardiovascular disease. This discussion is largely 
a review of well-known but poorly understood psychosomatic reactions. Chapter 2 is concerned 
with energy expenditure by industrial workers. Tests to estimate how well patients will perform 
in specific jobs are considered. 

Chapter 3 is based on a questionnaire returned by 36 physicians reporting their actual 
problems in the rehabilitation of patients with heart disease. The principal problems are elimina- 
tion of fear on the part of the patient and his family, iatrogenic over-restriction, difficulty with 
compensation laws, and attitude of industrial management toward employment of patients with 
heart disease. The main solution offered for these problems is education by the physician of the 
patient, his family, and the public. The work classification units are discussed with some skepti- 
cism as to their usefulness. The high cost per patient and the small number of patients processed 
are noted. Several opinions are expressed that the experienced practicing physician can accurately 
estimate the type of work the patient will be able to perform. 

The chapter on the teaching of rehabilitation to medical students is excellent. The lack of 
experience with functional evaluation and with the care of patients with chronic diseases is de- 
plored. The importance of teaching rehabilitation as a part of the medical care of every patient 
is emphasized. 

Problems needing further investigation are discussed in the final chapter. Measurement of 
work tolerance in patients in specific jobs in industry is one particular area of importance. The 
selected bibliography at the end of the book is good. 

When one leaves this book he is disappointed. The problems of returning patients with 
heart disease to self-sufficiency were well known long before the word ‘‘rehabilitation’’ became 
popular, and the solutions offered are not particularly new or helpful. Cardiac evaluation clinics, 
although good research and teaching instruments, are too expensive and can handle too few 
patients. Perhaps the most valuable contribution of this book is the attitude that the physician’s 
task is not completed with diagnosis and immediate treatment of the patient. He must assume 
responsibility in the psychiatric, functional, vocational, and educational aspects of the situation, 
and maintain permanent concern for maximal and continued restoration to a happy and useful 
life within the limits of the patient’s capacity. 

Douglas Carroll 


THE PHYSICIAN-WRITER’S BOOK. TRICKS OF THE TRADE OF MEDICAL WRIT- 
ING. By Richard M. Hewitt, A.M., M.D. Philadelphia, 1957, W. B. Saunders Co. Pp. 
415, indexed. Price $9.00. 


It is an all too rare occasion to review a book which deserves unrestrained applause and wide 
circulation. Hewitt’s book is not only a fine primer for the physician-writer, but delightful read- 
ing from cover to cover. The author writes clearly and with wit. His many appendices are a 
pleasant notion and include such gems as the Berkson and Gage paper on calculation of survival 
rates for cancer patients. It is interesting to contemplate the benefits that would be derived by 
writers, readers, and editors if every young doctor were given this book as required reading. Three 
cheers and many royalties for Dr. Hewitt! 

Louis Lasagna 


Books Received 


GASTROINTESTINAL OBSTRUCTION. By Meyer O. Cantor, M.D., and Roland P. 
Reynolds, M.D., The Williams and Wilkins Company, Baltimore. Bibliography. Indexed. 
Pp. 508. Price $18.00 

PREVENTION OF CHRONIC ILLNESS. By the Commonwealth Fund, Harvard University 
Press, Cambridge, Mass., Appendix. Indexed. Pp. 311. Price $6.00. 

RHEUMATOID ARTHRITIS. By Charles L. Short, M.D., Walter Bauer, M.D., William E. 
Reynolds, M.D. Published for the Commonwealth Fund, By Harvard University Press, 
Cambridge, Mass., 1957. Appendix. Bibliography. Indexed. Price $7.00. 

FROM STERILITY TO FERTILITY. A Guide to the Causes and Care of Childlessness. 
3y Elliott E. Philipp. Philosophical Library, Inc., New York. Bibliography. Pp. 118. 
Price $4.75. 

IT PAYS TO BE HEALTHY. By Robert Collier Page. Prentice-Hall, Inc., New York. Pp. 
282. Price $4.95. 

FINANCING HEALTH COSTS FOR THE AGED. New York State Conference convened by 
Governor Averell Harriman at the State Capitol in Albany, 1956. Bibliography. Pp. 230. 
Price $2.00. 

LUPUS NEPHRITIS. By Muehrche, M.D., Karc, M.D., Peron, M.D., and Porlok, M.D. 
Williams and Wilkins Company. Pp. 133. Bibliography. Price ...... 

\ CLASSIFIED BIBLIOGRAPHY OF GERONTOLOGY AND GERIATRICS. Nathan W. 
Shock, M.D., Stanford University Press, Stanford, Calif. Indexed. Pp.442. Price $15.00. 

PRIMER FOR PARAPLEGICS AND QUADRIPLEGICS. The Institution of Physical 
Medicine and Rehabilitation, New York University-Bellevue Medical Center, 400 East 
34th Street, New York 16, N. Y. Pp. 36. Price 50c. 

THE CHRONICALLY ILL. By Joseph Fox, Ph.D. Philosophical Library, Inc., New York. 
Indexed. Pp. 225. Price $3.75. 

HEALTH SERVICE FOR AMERICAN INDIANA. Prepared by Public Health Service, De- 
partment of Health, Education and Welfare. Supt. of Documents, Washington, 1957. 
Pp. 344. Price $1.75 

GOUT 3y John H. Talbott, A.B.M.D. D.Se. (Hon.). Published by Grune & Stratton, Inc., 
New York, 1957. Pp. 183. Indexed. Bibliography. Price $6.75. 

SYSTEMIC ARTERIAL EMBOLISM. Pathogenesis and Prophylaxis. By John Martin 
\skey, M.D. Grune & Stratton, Inc., New York. Pp. 138. Bibliography. Indexed. 
Price $5.57. 

PUBLIC HEALTH IN INDONESIA—Problems and Planning. By Dr. J. Leimena. N. V. 
v/h G.C.T. Van Dorp & Company. Nieuwstraat 21, ’s Gravenhage. Pp. 134. Appendix. 
Price HfL. 15. 

THE ELECTROCARDIOGRAM—Its INTERPRETATION AND CLINICAL APPLICATION. Ed. 2. . 
By Louis H. Sigler, M.D. Published by Grune & Stratton, Inc., New York, 1957. Indexed. 
Pp. 305 
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Announcements 


The National Association for Retarded Children announces its Ninth Annual Convention 
to be held in Philadelphia October 8 to 11, 1958. The meeting consists of exhibits, general sessions, 
and workshops on all phases of mental retardation. 

For further information write to, NARC Convention, 99 University Place, New York 3, N. Y. 


The Third International Congress of Allergy will meet in Paris, France, October 19 through 
26, 1958. The Congress is sponsored by the International Association of Allergology and the 
French Allergy Association. 

The program will include symposia on asthma and emphysema, immunology, recent clinical 
advances, biochemical aspects, autoimmune reactions, dermatology, and socioeconomic aspects 
with world authorities in special fields as participants. There will also be sectional papers, limited 
to 10 minutes, on any phase of allergy, round table discussions in small groups, luncheon confer- 
ences on selected subjects led by international authorities, and pre- or postconvention tours. 
Social programs have been arranged. 

Registration fees will be $32 for participants, and $15 for nonparticipants. 

For all information regarding the program and papers to be presented, in the United States and 
Canada, write Dr. Samuel M. Feinberg, 303 East Chicago Ave., Chicago, IIl.; in Latin America, 
write Dr. José M. Quintero Fossas, Paseo 313, Vedado, Havana, Cuba; in Europe and other 
countries and for Congress information and registration, write Dr. Bernard N. Halpern, 197 


Boulevard St. Germain, Paris 7, France. 


Applications are now being accepted for the third course in the Training Program for Steroid 
Biochemistry which will begin October 1, 1958. The training program is sponsored by the National 
Cancer Institute of the National Institutes of Health to provide specialized training for individuals 
interested in steroid investigations. 

The program is conducted by personnel at the Worcester Foundation for Experimental 
Biology with the Department of Chemistry, Clark University, Worcester, Massachusetts, and the 
Department of Biochemistry, College of Medicine, University of Utah, Salt Lake City. 

Two groups of candidates will be selected for training. Postdoctoral candidates having an 
M.D. or a Ph.D. degree will receive $5,000 for a one-year training period extending from October 
1, 1958, through September 31, 1959. The course will consist of laboratory instruction and lec- 
tures covering the theoretical and practical aspects of steriod research, and a period of research 
on a steroid problem with an established investigator. 

Candidates having a B.S. or M.S. degree or equivalent training will receive $1,500 for a six- 
month period extending from October 1, 1958, through March 31, 1959. The predoctoral program 
is intended to provide competency in the analysis of steroid substances for research and clinical 
laboratories. 

The closing date for applications will be June 1, 1958. Requests for applications should be 
made to the Training Program for Steroid Biochemistry, Department of Chemistry, Clark Uni- 
versity, Worcester, Massachusetts, or to Dr. Kristen Eik-Nes, Department of Biochemistry, 
College of Medicine, University of Utah, Salt Lake City, Utah. 
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The Department of Physical Medicine and Rehabilitation, New York Medical College, 
Metropolitan Hospital Center announces a two-week course in the Principles and Practice of 
Geriatric Rehabilitation at the Bird S. Coler Hospital, New York, N. Y. The course is designed 
for registered nurses, occupational therapists, physical therapists, and social workers and is 
scheduled from April 21 through May 2. 

The course is planned to provide intensified training in the rehabilitation care of the elderly, 
chronically ill patient and will offer a comprehensive and practical presentation of such care 
in hospital, home, old age home, and nursing home. It will consist of lectures, seminars, clinical 
demonstrations, and practice workshops. The teaching staff includes members of the faculty 
ind professional staff of the Medical Center. 


Che curriculum includes physiology and pathology of aging, psychological and social aspects 


of aging, clinical conditions of the aged, self-care activities, prosthetic devices, nutrition and 
dental care, management of the incontinent patient, management of the bedridden patient, home 
care programming, and community needs and resources. 

For further information contact Dr. Jerome S. Tobis, Department of Physical Medicine 
and Rehabilitation, New York Medical College, 1 East 105th Street, New York 29, N. Y. 


